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Multiple Mortiser and Borer—Saw 
Table. 





The first engraving on this page is of a 
multiple mortiser and boring machine made 
by the J. A. Fay & Egan Co., of Cincinnati, 
0. As will be seen, the frame is of neat 
and substantial design, and all working 
parts are planed true, so as to make holes 
bored by the machine in perfect alignment. 

The cut shows the machine made with 
four mandrels. Each mandrel is provided 
with a separate adjustment for raising and 
lowering, so that mortises or holes may be 
bored out of a straight line—the adjust- 
ments being operated by means of small 
hand-wheels. These adjustments can also 
be made to give the desired depth of hole 
and do not in any way interfere with the 
belts. 

Any required number of mandrels may 
be added in constructing the machine. The 
change from one length of stroke to another 
is made instantly. 

The second engraving is of a new saw 
table, by the same builders. This machine 
is designed to be used either for ripping, 
cross cutting, bevel sawing, or miter sawing, 
and will be found desirable for general pur- 
poses, as it is intended for furniture, mold- 
ing, sash and door factories, pattern shops, 
etc, and wherever reliable and accurate 
work is required. 

The frame is made in the form of a T, 
securing great strength, and making the 
saw readily accessible for changing from 
ripping to cross cutting. 

The saw arbor is 18” in diameter where the 
saw is received. It is mounted on a heavy 
swinging arm, and is securely locked by a 
hand-nut. The arbor is made of the best 
cast steel, of large diameter, and self-oiling, 
and is furnished with an expanding device 
which admits of saws with holes of 
different sizes being used without 
the necessity of bushing them. The 
saw is quickly adjusted to any de- 
sired height above the table by means 
of the hand-wheel. 

The table, or platen, is 36’'x64’, 

made of iron, planed true, and fitted 
with an adjustable saw-gauge, which 
can be inclined to an angle of 45°. 
It also has an index, or rule, spaced 
off into inches for measuring, which 
is very convenient for the operator. 
The table is furnished with a cross- 
cutting gauge, which moves in planed 
slides in the table, also a gauge for 
sawing miters at any required angle. 
The table and the arbor are arranged 
so that gaining heads can be used. 

It is adapted for any size saw up 
to 22’ diameter, and is started and 
stopped almost instantly by means of 
a binding pulley. It can be belted 
either above or below. 

sae 

This year may be remembered more 
for its calamities than for all else. 
Added to financial difficulties have 
been an unusual number of disasters 
attended with loss of life. The cold 
Storage fire at Chicago, the more recent fire 
at South Chicago, by which hundreds of 
Workmen were rendered homeless, and the 
still more recent storms that have devas- 
tated some portions of the south mark the 
year as one of appalling disasters. 





Notes from the Fair. 





Editorial Correspondence. 
It is pretty generally conceded that no 
two persons look at, or at least see, the same 
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thing alike. 


Judges and 


ory goes: ‘‘ Thus from the self-same quar- 
ter of the sky one looked and saw ten thou- 
sand angels smile; another saw as many 
demons frown.” 

So it is that those who visit the Fair see 
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lawyers under- 


stand this characteristic of human nature, 
and frequently find occasion to use their 
knowledge of it in considering the testi- 
mony of unprejudiced witnesses of the same 
The poet tells us, as my mem- 


occurrence 





it so differently in some of its aspects. 
Many come here to be so impressed with its 
magnitude and other qualities as to find 
language insufficiently supplied with quali- 
fying words high enough in tension with 
which to magnify their expressions in re- 


gard to it. Others—and I ought, I suppose, 
to feel asense of shame at being of that 
number—do not reach any such state of 
mind; just think in a quiet way that it isa 
great exhibition, with many strong points, 
and, as with all things human, some weak 
points. But ‘‘ great” is not the word to 
enthuse with. It is old-fashioned, and 
somehow seems to have lost its old-time 
signification. 

From most points of view the buildings 
look fine to one who knows no more how 
buildings ought to look than I do—this 
from outside views. There are a large 
number of these buildings and they cover a 
good deal of ground, as people have been 
told till I imagine they are rather tired of it 
—just how much ground I never cared 
enough about to remember. It would seem 
to be a question of dollars and cents only to 
cover four or forty times as much space 
with buildings, with no especial merit in 
either case. These are personal impressions 
only, and there will be no effort to induce 
others to look at the matter in the same 
light. It would seem that those who had 
given some attention to the time and money 
expended in''’Jackson Park, and to the 
natural beauty of the location would, con- 
sidering the character of the work, expect 
to see about what they do see—the evidence 
of good plans well carried out, but nothing 
approaching the miraculous, and nothing 
that could not be talked about in common 
language. Ages of experience are behind 
the present comprehension of architecture, 
and it would be unpardonable if there were 
not a good deal to show for it at Jackson 
Park. And there is a good deal to show for 
it—a'good deal that is well worth looking 
at. Those who go away with a general 
sense of disappointment—and there are 
such—are few. When it comes to disap- 
pointment in some directions, or in- 
stances, that is quite another thing. 
Absolute perfection is not attainable. 
Weak spots are the trade marks of 
men’s best endeavors. Outside and 
inside the Fair is something that 
every one should see who can in reason 
do so. It will satisfy the yearnings 
of the curious, and those who look 
deeper will find profit. And perhaps 
there will never be another opportun- 
ity to see its like. It is doubtful if 
—to use a society word—great fairs 
are growing fashionable, or, in other 
words, if they are not likely to de- 
cline in this respect. There appears 
always to bea good deal of friction 
involved in their location, inception, 
and management. Naturally enough 
the larger they are the greater the 
friction. This leaves unpleasant 
recollections and a disinclination for 
further similar experience. Then the 
habit of travel and observation is 
increasing—becoming more and more 
common. This increases the difficulty 
of getting together exhibits that 
shall be new to those whose patronage 
is depended upon to pay the cost of 
great exhibitions. The advice gener- 
ally given for all who can see the Fair to do 
so seems to be good. Those things con- 
nected with it that appear right will leave 
pleasant recollections ; as for those that ap- 
pear wrong, grumbling is a luxury by: no 
means to be despised. From both the satis- 
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faction and the dissatisfaction something 
should be gained. 

As just hinted at it may not be the proper 
thing to use such tame language about such 
a subject, or about this particular subject. 
No doubt one ought to be ‘‘ unspeakably 
impressed” and so on through the list of 
intensifying adjectives, and when this is 
not the case perhaps it is his misfortune. 
All I can say is that it will pay excellently 
well to see the Fair. Go and see it, and let 
the enthusiasm and the patriotic parts take 
care of themselves. 

Especially I should advise every one who 
visits the Fair to put aside everything in 
the way of prejudice. He will be sure to 
see things made in foreign countries that 
are not equaled here, and he will see things 
that are made here better than elsewhere. 
It helps wonderfully in an educational way, 
to look at these things strictly on their 
merits, learning all the lessons possible from 
each. This seems, sometimes, a hard thing 
for Americans to do, though perhaps no 
harder for them than for others, but it is the 
only way to get anything of value from the 
exhibits at Chicago. If, as Americans, we 
find from foreign exhibits where we are 
doing certain things wrong, we ought to 
profit by it. Observing what is done, and 
how it is done here and elsewhere, is the only 
advantage that the great majority of visitors 
will receive. As to the matter of stealing 
or copying, that is not a question of nation- 
ality. Bright men from all civilized coun- 
tries have been, and will be, at Chicago to 
learn all they can from what they see, which 
is, after all, what international fairs are, or 
ought to be, for. 

Just about the time this will reach the 
readers of the AMERICAN MACHINIST will 
be the best time of all the season to visit 
Chicago. The Fair will be at its very best, 
and the weather cool enough for comfort. 
Now is the time to go. 

Professor Sweet, than whom none sees 
and observes more acutely, has written me 
several letters about the Fair, from which 
quite liberal extracts have been made for 
the benefit of the readers of the AMERICAN 
Macuinist. He is one of those who writes 
just as he thinks, and withal is one of the 
most agreeable men in the world to differ 
with. I am not sure but I look upon some 
things, upon which he has touched, a little 
differently from what he does. I cannot 
argue with him on architecture, because I 
happen to know that he knows a good deal 
about architecture, while it is my misfortune 
to know nothing of it. Why the matter looks 
different to some others from what it does 
to him, is perhaps largely due to a con- 
sideration of expediency. I cannot argue 
the question, and must fall back on per- 
sonal impressions. It seems to me that 
Professor Sweet looks rather too much upon 
the buildings as if they were permanent 
structures. I may be wrong in this. Per- 
haps I look at them too much as temporary 
structures with a chief end to protecting the 
exhibits and the visitors, with a further pur- 
pose of making a pleasing picture, which 
all admit they do. Viewed as a whole the 
picture is fine, and looked at from a little 
distance the buildings, individually, look 
well; the finest paintings are not intended 
for scrutiny by the square inch, under a 
magnifying glass. Of course, against this 
reasoning is the reasoning that the build- 
ings should, in all particulars, be calculated 
to perform an educational work as a part of 
what should be the intention in an enter- 
prise of this kind, but it would seem that 
this should not be carried to the extreme. 
In some respects it does not seem to have 
been caried quite far enough at Jackson 
Park, particularly in the painting of every- 
thing, and especially so in the Manufac- 
turers’ Building, of which everything Pro- 
fessor Sweet said about paint was drawn 
mild. All around from the fences up the 
painting looks like a ‘job lot.” A very 
ordinary house in the condition of the Fair 
buildings and surroundings would be con- 
sidered a fit subject for the exercise of the 
ordinary painter’s art; a very ordinary 
painter would do. There is hardly a valid 
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excuse for this. Generally speaking, it 
seems to me that the matter of buildings for 
the Fair is a good deal—to make a homely 
comparison—like building a steam engine, 
from the patterns up, it being known that 
it was to be destroyed after six months’ use. 
Undoubtedly the man who should buiid 
such an engine for his own use would, be- 
ginning with the patterns, make it cheaper 
than if it were to be used till worn out, but 
his pride would lead him to make it to look 
and perform a good deal like a steam en- 
gine, and, while he would not do so, he 
would be tempted to let it bear an inscrip- 
tion setting forth the circumstances attend- 
ing its construction. To complete the com- 
parison, the Fair buildings look fine—at a 
little distance—and are in effect inscribed 
with the legend of their temporary use. 





OUTSIDE ATTRACTIONS. 

So much has been published of the out- 
side attractions on the ground that little re- 
mains to be said. Of the Midway Plais- 
ance volumes have, in the aggregate, been 
written. The most that I can say of the at- 
tractions there, from what little I have seen 
of them, is that no one should hesitate about 
visiting the Fair because he cannot figure 
out time enough to see what is to be seen 
there. A study of the pictures in school 
books and a trip through the Bowery could, 
I should think, be very well substituted. 
Still it is not the wicked and indecent place 
it has been pictured; very much that has 
been written about it in this respect should 
have borne the mark ‘‘advt.,” which it no 
doubt really was. 

The great Ferris wheel is an object of 
considerable interest to many. A wheel 250 
feet diameter, with a shaft 33 inches diam- 
eter and 45 feet long, is a large wheel and 
axle. Then the proportionately enormous en- 
gine power provided to revolve it—no doubt, 
if utilized, sufficient to revolve about a dozen 
such wheels—adds to the effect, I suppose. 

At night, when all the buildings are il- 
luminated, the sight is well worth seeing, 
the view from the lake being especially fine. 
I do not remember how many electric lights 
are in and on the buildings and on the 
grounds, and a statement of the number 
would not help matters any. There are 
enough to fairly illuminate the grounds 
and buildings, and that is a good many. 

As to the illuminated fountains, I believe 
that every one who saw those at the Paris 
Exposition will agree with me that com- 
pared with them these at Chicago are fail- 
ures. Something different has been at- 
tempted here, and it is not a success by 
comparison. Such fountains are old com- 
paratively, the invention, I believe, being 
due toa Swiss engineer, they having been 
first publicly installed at an English exhi- 
bition some years previous to the Paris Ex- 
position. The fountains at Paris were beau- 
tiful, almost beyond comparison, but I was 
informed by an English engineer at the 
time scarcely more so than those at the 
English exhibition referred to. 

A lady who was at the Paris Exposition 
expresses the opinion that the grounds there 
were more beautifully and artistically il- 
luminated at night than those of Jackson 
Park. Iam bound to believe that her judg- 
ment is better than mine, but Iam sure she 
would admit that it takes a good deal more 
light to go around here than there. 


INSIDE THE BUILDINGS, 

But it is what is inside rather than out- 
side the buildings, or the outside of the 
buildings themselves, that attracts visitors 
to Jackson Park. Fine buildings, like fine 
pictures, are attractive, but there is a limit 
to the enjoyment of looking at them, a lim- 
it soon reached in the instance of most peo- 
ple. Not that they would not like to see 
them every day, but that they cease to 
please to the same extent after a time. 
There is enough inside to keep one looking 
with both profit and pleasure as long as he 
stays. 

As to the exhibits I shall, of course, have 
to confine myself mainly to those things that 
savor of the mechanical. Right here it may 
as well be said that one should divest him- 
self of the idea that all, or a very large part 
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of what he sees will be new to him; quite 
the contrary will be true. There are new 
things and old things to be seen in such 
profusion as was never before seen at any 
exposition. Things that bring before the be- 
holder in an almost bewildering way the 
skill of the artisan and the knowledge of the 
designer—and sometimes a little of the lack 
of both. Things that are new and good, 
and things that are old and better; all sorts 
of things and all instructive to him who 
looks to learn. 


ARRANGEMENT OF MACHINERY EXHIBITS. 


Every one is bound to exercise the right 
to grumble at the arrangement of exhibits 
It appears to me that the arrangement in 
Machinery Hall is worse than that in any 
other building on the ground. There are 
too many things there that ought to be else- 
where, and some that ought to be outside 
the gates. Important exhibits are placed 
where they are little likely to be seen, and 
less important ones occupy prominent posi- 
tions. It does not require the exercise of 
any very great mental effort on the part of 
one inclined to find fault with the arrange- 
ment of exhibits to do so. But allowance 
should be made for the job of placing such 
a multitude of exhibits; of getting more into 
Machinery Hall and the other buildings as 
to that than there was room for. Perhaps 
the reason for the presence of exhibits in 
Machinery Hall that do not belong there can 
be accounted for upon the theory that there 
was no room for them elsewhere. The build- 
ing is altogether too much crowded, and 
probably would have been if much larger. 
It is agreat deal easier, beyond doubt, to find 
fault with the present arrangement than it 
would have been to have made a better one, 
if that is any consolation. 


THE MANAGEMENT. 


The greatest amount of grumbling, how- 
ever, is done in regard to current manage- 
ment. Exhibitors complain that this is 
hydra-headed and sometimes offensively 
dictatorial. For instance, one exhibitor told 
me that his pass was taken up at the gate 
by the order of one head, the reason given 
being that he was away from his exhibit 
for a day or two, leaving it in charge of an 
assistant. Then he appealed to another 
head, and it was ordered returned. Another 
exhibitor did not get a pass because he 
would not sign a statement to the effect 
that his presence was absolutely necessary. 
Other exhibitors are without passes for that 
and similar reasons, and at the same time 
there is pointed out an exhibit—so-called— 
in which a little—a very little, and that ap- 
parently as a blind—mechanical work is 
done, the chief business being the selling of 
an article rather useful in some form, which 
by no twisting of. the imagination could be 
classed as a machine or the product of a ma- 
chine there present, and which is sold ata 
fixed price—a considerable sum—if the cus- 
tomer will give it but for one-eighth that 
sum rather than lose the sale. For this ex- 
hibit seven passes are issued. There are 
several similar cases in Machinery Hall. 
There is no apparent excuse for such ‘“ ex- 
hibits” being there to the exclusion of bona 
fide exhibitors. 

The fact seems to be—so far as the trouble 
about passes goes—that they were at first 
distributed with extreme lavishness, then in 
taking them up to reduce the free admission 
part, it was made as inconvenient as _ possi- 
ble for those who applied for new ones, and 
who were entitled to them, to get them. 

Then again, the glorious uncertainty that 
existed in regard to awards gave cause for 
much fault-finding. The ‘‘backing and 
filling,” and the statements in relation to 
the matter that the exercise of a highly cul- 
tivated imagination failed to interpret; the 
lectures and explanations, all would have 
been amusing if they had not been exasper- 
ating. 

It has been, no doubt, a large under- 
taking to manage the Fair during its con- 
tinuance, and, as has been pointed out in 
these columns, Fair management is not a 
science. Perhaps the mantle of charity is 
ample enough to cover all the shortcomings 
and overdoings without too much stretching. 
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But looked at in the way of reason, who is 
there that believes there are not a hundred 
business men in the country who do not 
know much about fairs anyway, either of 
whom, if given the power to appoint his 
own lieutenants, would have avoided a large 
part of the friction that has all along been 
so apparent? 
EXTORTION. 


No one should fail to visit the Fxjr 
through what has been said about extor. 
tionate charges on the grounds and ¢\se. 
where. On the other hand every one who 
visits Jackson Park should understand that 
there is, in some parts of it, a good deal o 
over-charging. For example, 20 cents for 
a glass of something called lemonade, and 
other things in proportion, and this not- 
withstanding the statements to the effect 
that the management had stopped such 
work. I do not mean to say such charges 
are made at all places of refreshment, but 
they are made at some. At the best one 
pays very liberally for what he gets, and 
generally the quality is not the best. This 
accounts for a good many lunch baskets 
that are taken inside, and the thriving busi- 
ness done outside in selling Fair lunches 


While it may not be proper to make c 
parisons to any extent it may be said with. 
out offense that the opinion is quite general 
that Germany easily leads, all things con 
sidered, in the character of her exhibiis 
There is something about the exhibits of 
that country that suggest concerted action 
among exhibitors. Anyhow, all the way 
from the magnificent displays of Krupp and 
Stumm down to smaller exhibits the lesson 
is that Germany is a strong competitor of 
the world for mechanical supremacy. 


One can think without any great effort of 
a good many things he would like to see in 
Machinery Hall, which makes the pity the 
greater that not only were some of our large 
manufacturers kept out, but that more of 
what Professor Sweet calls ‘‘ little fellows” 
were not let in. It is not the magnitude of 
an exhibit that measures its utility to those 
who see it, nor always to those who make it. 
If a small exhibit is meritorious it is apt to 
get scanned pretty closely, while what is 
equally meritorious in a large one is som 
times hidden by too much that is common- 
place. 


I have just met aman in charge of 
gines who feels aggrieved at some c 
ments that he says have been made to thie 
effect that engineers are not willing to vive 
visitors the information asked for in relation 
to engines on exhibit. He thinks an ex- 
planation no more than fair, which he makes 
about as follows: A good many engines 
are furnished free to the Fair for electric 
lighting and other purposes. Those in 
charge of these engines are to all intents ind 
purposes under full control of the Fair 
Officials, and, as he says, are ordered ti 
no talking about their engines. This rule 
leads some engineers to refuse to giv: 
information asked for, while others gi\ 
sparingly, breaking the rule to that extent. 
He says, furthermore, that they are 
quently so engaged about their work as 
be unable to devote much time to visit 
He is sure that all engineers would be g!id 
to give any information in their pow: 
they felt quite free to talk and had the ti 


I think it was Chordal, who speaking 
the quality of steam furnished at an exh 
tion, intimated that it was so wet th 
could not find its way through a lad 
There never was, so far as heard from, in 
exhibition of steam engines in motion i» 
which there was not a good deal of ¢ 
plaint about wet steam, which imputat 
is always vigorously resented by those w! 
furnish the boilers. What is the matter 
with making a separator a part of his: 
gine, so far as selling is concerned, as 
exhibitor does? Some breakdowns 1! 
have occurred here might have been voi 
by this precaution, if, as is said, water w 
the cause. H 
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4 New Chuck and Reducer for Grooved 
Shank Drills. 


The accompanying illustration is of a new 
form of drill chuck manufactured by the 
Graham Twist Drill and Chuck Company, 

f Detroit, Mich., in which the solid jaws, 
which are tightened upon the drill shank by 
being sprung together, are replaced by 
movable jaws, which can be opened and 
closed, keeping the jaws parallel and sliding 
in and out within a goove formed in the 
knurled ring, thus adapting the chuck to 
hold grooved shank drills of various sizes 
from 3s’ to 1” diameter inclusive. This 

huck is manufactured in addition to the 

solid spring jawed chuck referred to, and is 
iesigned for very accurate work ; the cir- 
cumstance of the jaws being self adjusting 
overcoming any difficulty caused by possible 
carelessness in milling the grooves in the 
shanks of the drills to a wrong depth. 

The jaws of this chuck are made of tool 
steel ; are carefully hardened and ground to 
size after being hardened. The chuck is, 
comparatively speaking, small in size, and 
the drills are tightened or released without 
the use of wrench or outside tools. 

The smaller cut is of what is called a_re- 
ducer, which is designed to increase the 
range of sizes of the spring or solid jawed 
chucks. Two sizes of these reducers are 
manufactured, Nos 221 and 120. No. 221 is 
fitted into No. 2 chuck making it possible 
to take in that size chuck drills from 4’ to 
24" inclusive. No. 120 is fitted in No. 1 
chuck making it possible to take in that 
chuck (by use of the reducer) drills from ,' 
to 8 inclusive. It will be seen that the 
office of these reducers is to enable a chuck 
of given size to hold smaller drills than 
would otherwise be possible and thereby 
increase its range of usefulness at relatively 
little expense. The smaller reducer fits 
inside the larger one and when both are thus 
used in connection with No. 2 chuck it 
will hold drills from ,4,"’ to 24’ diameter. 

The reducers are made of tool steel, hard- 
ened, and pains are taken to have them true. 

a a a 
A New Planer Chuck. 

We present herewith engravings that 
show the construction of a new planer 
chuck, which embodies new ideas in such a 
tool. 

As will be seen, what is usually the fixed 
jaw is swiveled so that it can be placed at any 
angle for taper work, the circular plate upon 
which this swings being dovetailed in such 
a way as to insure that it is always drawn 
down into correct position when the work 
is tightened in the chuck. Two taper pins 
when inserted hold this jaw square. 

The other jaw is quickly movable to take 
in any sized work, and the tightening of 
the work is by drawing together the sliding 
wedges seen, by means of the right and 
left hand screw, this being, of course, a 
very quick and convenient operation. Pins 
which enter the holes in the base of the 
chuck hold the movable jaw in position, 
and the sliding wedges with 
covered when the chuck is in use, exclud- 
ing dirt and chips. 

The chuck has a swivel graduated base, 
and instead of this being clamped by the 
usual bolts, it is clamped by a single screw 
at the end of the chuck, which is always 
accessible, and can be loosened or tightened 
when work of any form is in the chuck. 
One of the views has the base of chuck 
broken away to show the construction at 
this point. 

The jaws are steel faced, and the chuck 
can, of course, be used upon any machine 
tool the same as the ordinary chuck. It is 
made of various sizes by P. W. Reck, 
Carroll, Iowa. 


screw are 


an 

We have received from the Michigan 
State Agricultural College, a pamphlet 
giving the ‘‘ Course of Instruction in the 
Mechanical Engineering Department,” of 
which department Prof. L. P. Breckenridge 
is tue head. Any one interested in know- 
ing what is taught at this school, how it is 
taught, and what its facilities and equip- 
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ments consist of, can be fully informed by 
this illustrated pamphlet, which will be 
sent upon application to Professor Brecken- 
ridge at Agricultural College P. O., Mich. 
ee ewan 
The Founding of Statues; With a Re- 
view of the Art as Practiced by the 
Ancients, and up to the Present Time. 


By 8. BoLuLanp. 
After a careful review of the subject of 
founding in its relation to sculpture and the 
fine arts as ably presented by emi- 
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supremacy for almost all uses in science and 
art. 

There is no doubt that the arts of man in 
times past have been considerably influenced 
by local surroundings. Pure native copper, 
in great abundance, is found in North 
America; and iron seems to have been 
worked by some portions of the Africans, 
owing to a peculiarity of its nature, from 
the earliest ages. No knowledge of the use 
of metals was shown by the natives of 
Australia, New Zealand, or the northern 


portion of the continent of America when 





nent authorities past and present, 
the writer ventures, in this article, 
to give a brief outline of its history 
up to the present; with such 
technical instructions as will, at 
least, leave an intelligent knowledge 








of the several modes of producing, 
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DriLL Cuuck AND REDUCER. 


in metals, a true representation of the origi- 
nal inspirations of the sculptor. 

When stone, bone and horn were the only 
materials upon which mankind spent its 
efforts upon such articles of common use as 
they then needed, it might be then called the 
stone age. The bronze age did not by any 
means come into existence at once, but by a 
very slow process of development. The 


they were first discovered ; in the southern 
continent, however, strange to say, they were 
not ignorant of the art of working metals, 


when they were first discovered by the 
Spaniards in the 16th century. It was 
found that the Peruvians and Mexicans 


could work with considerable skill in gold 
and copper, but had not as yet found out 
anything about iron. 
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native copper they had with them for the 
fashioning of articles by beating, etc. ; but 
no doubt a gradual application of fire, for 
melting, was followed by some sort of rude 
molding for the purpose of obtaining casts 
from different objects, which ultimately 
brought about the art of mixing metals, 
copper and tin alloy, forming bronze, being 
the chief amongst them during this age. It 
was not until metallurgy was a well estab- 
lished science, that iron came into general 
use, and that assuredly accounts for the 
rapidity with which it at once asserted its 


It would appear that the change from the 
bronze to the iron age took place in Greece 
within the time included in the most learned 
parts of its history, whilst the Romans, it is 
certain, had possessed a knowledge of treat- 
ing iron ore from the earliest days of their 
existence as a nation. Iron was known to 
the Celtic and German tribes, when the 
southern races first went among them for 
the purpose of trading, etc., and some parts 
of northern Europe, to this day, maintain a 
supremacy in the manufacture of iron not, 
as yet, attained by their almost immediate 
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neighbors. The art of making steel was 
first acquired by the Romans. 

The metal which seems to have found 
most favor in Europe during the earliest 
ages was gold; this may have been on ac- 
count of its being found in many parts in 
such condition as admitted of easy working 
by beating, etc., into articles of adornment for 
the person, as well as other decorative uses, 
its beautiful and shining quality, no doubt, 
being its chief attraction. We tind that tin 
was from the earliest times an article of 
commerce and trade in the southof England, 
and when we consider the fact that copper 
also was mined, in large quantities, in close 
proximity to the tin mines, we may, with 
out any stretching of the imagination, con 
clude just how these two metals were ulti 
mately combined to form the wonderful 
alloy which we call bronze, and which no 
doubt was the beginning of the change that 
determined the duration of the stone age. 
The first processes were undoubtedly the 
beating and shaping of native malleable 
copper, followed by the melting of the 
metal and running into molds, and finally 
the discovery that, by the same process of 
smelting, the ores could be made to yield 
whatever copper they contained ; which be- 
ing mixed with other metals in suitable pro- 
portions, resulted in the ability to produce 
whatever kind of metal the needs and _ re- 
quirements of the early workers in metals 
called for. 

When the art of smelting iron had at 
length become generally known, and arms, 
as well as the numerous other articles for 
which it was better adapted than bronze, 
had been successfully made, fully demon- 
strating its superiority over the latter metal 
for such purposes, the iron age may be said 
to have arrived, 

It will be evident to all that there must 
have been considerable attention given to 
the subject of metallurgy in these early 
ages before they could have successfully 
accomplished the manufacture of wrought- 
iron goods as above described, and it is 
almost certain that the Britons, isolated 
though they were at that time, knew how 
to manipulate the metals before Julius 
Cesar landed with his armies in that country; 
still a great impetus may have been given 
to the business by that event. 

China seems to have been honored by the 
establishment of a school of sculpture in 
marble as far back as 660 B. C., and it was 
in this place that Glaucus is supposed to 
have introduced the art of welding iron 692 
B. C. Mention is also made, by several 
authorities, of the beautiful metal utensils 
which were produced at this time; as the 
enormous cauldron with projecting gry 
phon’s heads, and a support formed of kneel- 
ing figures seven ells in height (Herodotus 
1V., 152). Pausanius (ITT., 17, 6) describes, as 
the oldest example of sculpture in bronze 
which he had seen, a statue of Jupiter at 
Sparta, the work of Clearchus, of Rhegium, 
who was by some called a scholar of Dieda 
lus; it was plates of bronze 
beaten out to the form of the figure and 
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then secured together by fine nails ; from 
which it would seem that the arts of casting 
or even of soldering were then not known. 

Theodorus, of Samos, is supposed by 
some to have been the inventor of casting 
in bronze; but Ulrichs argues that there 
must have been two artists by that name, 
because the one who invented bronze cast- 
ing must have lived before 576 B. C., pre- 
vious to which date this art may be inferred 
to have been known from the remarks of 
Herodotus (V., 82) that the Epidaurians were 
ordered by an oracle to obtain figures of 
Damia and Auxesia, . 

The rival schools of marble sculpture, and 
the tirstof which we have any distinct record, 
are China and Magnesia, on the Meander. 

Jathycles was the leader of the latter 
school, and Pausanius tells us that he was 
the author of the figures and reliefs on the 
colossal throne of Appolos at Anyclea. As 
to the date of these schools he does not de- 
cide, but supposes about 546 B.C. The 
schools of Argus and Aegina appeared about 
508 and 452 B. C., and bronze would seem 
to have heen the material worked with by 
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the former school, whose head was Agela- 
dus, the tutor of Myron, Polycletus and 
Phideas. The school of Aegina obtained a 
great reputation for the quality of the 
bronze used, and their design and work- 
manship was as greatly esteemed. 

Onates, whose works consisted of im- 
mense groups, as well as other statues of 
gods and heroes (single), most of which 
were produced in bronze, was a graduate of 
the latter school. Anaxagoras, who ex- 
ecuted the bronze statue of Zeus, 15 feet 
high, for Olympia to celebrate the battle 
of Platea, was the immediate successor of 
Onates. 

The school of Magna Grecia is worthily 
represented by Pythagoras, whose works 
were all executed in bronze. The subjects 
of his choice were invariably male figures, 
on which he worked with marvelous skill, 
in order to bring out a pronounced repre- 
sentation of muscular attitude as expressed 
under extreme bodily or mental strain. His 
statue of Philoctetes, at Syracuse, was ex- 
ecuted in order to show forth the expression 
of pain, and it is said that his success was 
such as to move spectators when viewing it. 

The Athenian, Phidias, is supposed to 
have been born about 500 B. C. With his 
advent a new order of things prevailed, as 
he possessed a knowledge of the art coupled 
with technical skill hitherto unapproached, 
and his influence spread far and wide. 
Originally a painter, he subsequently turned 
the whole force of his genius to sculpture, 
producing among other great works, the 
colossal statue of Athene the Promachos, 
which, according to Pausanius, was ordered 
by the Athenians, and paid for out of the 
Persian booty. When finished it was 
erected on the Acropolis, the top of the 
spear in her hand and the crest of her helmet 
being visible at sea from Cape Sunium. 

Scopas, of Parus, 380 B. C., settled in 
Athens. He was a great bronze sculptor, 
especially in the portrayal of feeling which 
he infused into all his figures, whether 
human or divine. He maintained his rep- 
utation for unapproachable work about 30 
years. 

Lysippus, of Sicyon, also appeared about 
this time. He had been formerly employed 
by the Corinthian sculptor, Euphranor, as 
one of his workmen in bronze ; but disdain 
ing the lower walks of his profession, he 
studied hard, and was ultimately rewarded 
by being esteemed by all as a sculptor of 
genius. A remarkable feature in this man’s 
career was the immense number of works 
which passed through his hands, which are 
supposed to amount to the enormous figure 
of about 1,500 groups and statues, two of 
which may be considered massive produc- 
tions, being the statue of Jupiter, at Taren- 
tum, 60 feet high, and the statue of Her- 
cules at the same place. 

Chares, the founder of the school of 
sculpture at Rhodes, is pre-eminently noted 
for having produced the bronze statue of 
Helius at Rhodes, an immense piece of work 
measuring 105 feet in height. This colossal 
figure remained standing about 60 years 
when it was destroyed by an earthquake. 

The plastic arts were in a degraded con- 
dition about the 4th century, coarse in 
workmanship as well as wanting in the 
higher principles of design. The lack of 
expression in works of art at that time 
shows that at the most it was but imitative 
of the past. The 6th century produced an 
entirely new class of sculpture for decora- 
tive purposes. This was under the influence 
of Justinian, who favored the Byzantine 
style, which latter can only be considered a 
high-class order of metal work suitable for 
decorative purposes, and all such as were 
used for decorating the church being their 
highest aim to produce. No doubt this 
lapsing into working of precious metals 
resulted from the objections raised by the 
church at that period against all efforts at 
modeling figures which might captivate the 
senses, 

The whole Christian world was influenced 
by the art of Byzantium up to the 12th 
century, and, as they had become the greatest 
workmen in the precious metals at that 
time, the artists from all over Europe 
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flocked to that city, making it the center as 
well as the school of art work. 

The Saxon period found the English with 
but very few attempts even of stone build- 
ings, much less sculpture, and the arts at 
that time were mainly represented in some 
few specimens in gold, silver and copper. 
True there was some rude sculpture at- 
tempted during the Norman period, but 
nothing of importance in this line is no- 
ticed until after the thirteenth century, 
when we find that considerable encourage- 
ment was given to art work by Henry III. 
The two bronze figures in Westminster Ab- 
bey, modeled and cast by William Torell, of 
London, about the year 1300, will, however, 
bear comparison with some of the best 
works of that day. These castings are con- 
sidered perfect as specimens of the cire per- 
due process, one representing the crowned 
head of Henry III., and the other, that of 
the head of Eleanor. William Austen, of 
London, was the artist who modeled and 
cast the effigy of Richard Beauchamp, 1439, 
and no work of the fifteenth century has 
received greater praise. Hubert Le Soeur, 
a French sculptor, who died about 1670, 
modeled and cast the bronze equestrian 
statue of Charles I. at Charing Cross, sup- 
posed to be a fine specimen of art work. 

English sculpture during the eighteenth 
century was mostly in the hands of Flemish 
and other artists, Rysbrack being one of the 
chief amongst them. The more modern 
public statues of London are, as a rule, 
somewhat tame and uninteresting with one 
brilliant exception, which is the Welling- 
ton monument in St. Paul’s Cathedral, the 
almost life work of Alfred Stevens (1817- 
1875). The monument consists of a sarcoph- 
agus supporting a recumbent bronze ef- 
figy of the Duke. At each end is a large 
bronze group, one representing truth tear- 
ing the tongue out of the mouth of ‘false- 
hood, and the other valor trampling coward- 
ice under foot. 

There is no doubt of Stevens’ work being 
made more valuable, apparently, from the 
fact that there were so few artists of his 
day who might be considered good. The 
Athlete struggling with a Python, by Sir 
Frederick Leighton, is elegant, both in con- 
ception and design, but is marred irrepara- 
bly by the methods adopted for casting—so 
common now in England—casting in sand 
being preferred to the nicer method of the 
cire perdue, or waste wax process. 

This latter process consists of modeling 
the statue in wax, upon a previously pre- 
pared core, around which the cope is formed, 
and the whole thoroughly burned. The wax 
escapes during the firing and the space is 
filled with metal. The original model is, of 
course, lost. 

The twelfth and _ thirteenth centuries 
found the sculpture of France the finest in 
the world, but it declined again towards the 
end of the fifteenth century. Jean Goujon 
(d. 1572) was the ablest French sculptor of 
his time ; he combined great technical skill 
with refinement in modeling. With the 
exception of the two Coustons, who were 
remarkable mainly for their technical skill, 
no sculptor of merit appeared in France 
during the seventeenth century; but a cen- 
tury later Jean Antoine Houdon (1740-1820), 
a sculptor of most exceptional power, pro- 
duced the standing colossal statue of St. 
Bruno, at Rome, and other statuary of 
remarkable merit. The existing French 
schools of sculpture are esteemed as the 
most important in the world; technical 
skill, combined with an intimate knowledge 
of the human form, are possessed by many 
living sculptors to a degree never before at- 
tained. 

Germany continued under the influence of 
Byzantium until the twelfth century, which 
fact the bronze pillar reliefs, by Bernward, 
at that time plainly show. The thirteenth 
century found this country far behind 
France in artistic progress; but some fine 
examples of fourteenth century sculpture 
are to be found in Nuremberg, also at 
Prague, where the equestrian bronze group 
of St. George and Dragon are to’be seen in 
the market place. For three generations, 


during the fifteenth and sixteenth centuries, 
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the family of Vischer were among the 
ablest sculptors in bronze, and few bronze 
sculptors have ever equaled Peter Vischer 
in technique; his chief early work was the 
tomb of the Archbishop of Ernest in Mag- 
deburg Cathedral (1495). The finest series 
of bronze statues of the first half of the six- 
teenth century, viz , twenty eight colossal 
figures round the tomb of the Emperor Max- 
imilian are to be seen at Innsbruck. An- 
dreas Schuluter, of Hamburg (b. about 1662), 
produced the colossal statue of Frederick 
III., which stands on the bridge at Berlin. 

It was about the fourteenth century that 
Florence and the neighboring cities became 
the chief centers of Italian sculpture, till in 
the fifteenth century Florence had become 
the chief art city in the world. 

No grander specimens of bronze statuary 
are to be found than the equestrian Gatta- 
melata statue at Padua, done by Donatello, 
and that of Colleoni, at Venice, the work of 
Verrochi and Leopardi. It was about this 
time that Michael Angelo, the greatest mas- 
ter of them all, made his appearance and 
eclipsed all others by the grandeur of his 
noble work. The sixteenth century saw a 
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decline in Italian sculpture, although John 
of Donay (1524-1608) produced his bronze 
statue of Mercury flying upwards, now in the 
Uffizi; he also cast the fine bronze equestrian 
statue of Cosimo de Medici at Florence. 
Benevento Cellini (1500-1569) produced the 
colossal bronze Perseus at Florence. 

The description of the great gold lions of 
Solomon’s throne, and the laver of cast 
bronze, supported on cast figures of oxen, 
shows that the artificers of that time had 
overcome the difficulties of metal working 
and founding on a large scale, and Hervdo- 
tus tells of the enormous number of colossal 
statues for which Babylon and Nineveh 
were so famed. The late excavations in the 
Tigris and Euphrates valleys, and the re- 
cent discovery of some bronze statuettes, 
shown by inscriptions on them to be not 
later than 2200 B. C., proves the early de- 
velopment of this branch of art among the 
Assyrians. 

Early Greek sculptors seem to have ex- 
ecuted nearly all their sculpture in metal, 
preferably to marble, and how much su- 
perior in technique theirs was to some of 
our modern works is very clearly demon- 
strated by the great bronze lions of the Nel- 
son monument, London, which show in a 
marked manner how much inferior is the 
coarse sand casting, now prevalent in Eng- 
land and elsewhere, to the more delicate 
cire perdue process 

The Japanese are great masters in all 
manipulations of metals and amalgams, and 
possess secret processes unknown to work- 
men elsewhere, showing a great mastery of 
their material in both designing and molding. 
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Casting is, in all probability, the oldest 
method of metal work, and this has passed 
through three stages; the first, solid cast 
ings such as were made in ancient times by 
forming molds in clay, stone or sand, and 
pouring in the fluid metal until the holloy 
was full. The next stage, according to ex- 
amples now in the British Museum, was t 
introduce an iron core in order to save thx 
bronze or even more valuable metal; the 
latter method most certainly had its disad- 
vantages, as the casting must necessaril) 
split on such a rigid core. The third stag: 
which appears with some modifications t 
be the method now adopted, was the en 
ployment of a clay or sand core, roun 
which the figure was cast as thin as possi 
ble to save metal. This process was very 
successfully practiced by the Greeks and 
Romans, and whilst their exact methods ar 
not certainly known it is more than proba 
ble that they were acquainted with the ¢/) 
perdue process which was so largely prac 
ticed, at a later day, by the great European 
artists in bronze, and as still followed t 
this day. 

In times past the molding as well as th: 
casting of a statue was invariably donc 
by the sculptor, whereas at the present 
time, by the use of a clay model or « 
plaster cast of the same, the business 
of sculptor and molder have become 
distinct specialties. 

One great objection to the very 
elegant process of the cire perdueis that 
the work of the sculptor must be re. 
peated as often as failure to reproduce 
his efforts occurs in the foundry, conse 
quently the whole system of statue 
molding has been undergoing a com 
plete change of late in order to keep 
the model first supplied by the sculptor 
intact, and always ready for a repeti- 
tion of the work should circumstances 
demand it. 
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Upright Gang Drill Press. 





We illustrate herewith an upright 
gang drill of improved design just 
brought out by the Pratt & Whitney 
Co., of Hartford, Conn. The essential 
features are the same as in all drills of 
this class, but the improvements em 
bodied in this design will be readily 
appreciated by mechanics and others 
who may have experienced the dis- 
advantages of the old style gang drills. 

The double column supports a head 
of unusually rigid construction, and is 
designed to use extra long driving belts. 
The spindles are made of tool steel, and run 
in hardened and ground steel bearings, hav 
ing adjustment for wear. The end thrust 
of spindles is taken by tool steel steps at 
top. The driving power is ample, but 
spindles may be geared for extra heavy 
work, 

The knee is gibbed to the column, and 
is vertically adjusted by means of worm, 
pinion and rack. 

The table is operated by an adjustable 
hand lever and foot treadle, and has an ad 
justable stop for determining the depth of 
hole to be drilled; it is counterbalanced by 
a weight that is always constant, regardless 
of the position of hand lever or treadle. 
The weight being suspended by chains ad 
mits elevating the table with the hand lever 
after treadle reaches the floor. 

These machines are made in four sizes, 
each size having 2, 3,4 or 6 spindles, as 
may be desired. 

The smallest, or No. 1 machine, is for 
drills from ;"’ to 8’ diameter, has spindles 
18” diameter and weighs 680 to 800 lbs. 
according to the number of spindles. The 
largest size has spindles 14’ diameter, uses 
#;"’ to &” drills, and weighs 1,700 to 1,870 
lbs. according to number of spindles. 

The machine illustrated is the latest form 
of a tool which occupies a very important 
place in the development of the interchang- 
able system of manufacture, it being possi- 
ble in many cases by the use of different sizes 
of drills, reamers, counterbores, etc., to com- 
plete the drilling of a piece at one operation, 
without removing it from the jig or fixture. 
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The Forty-inch Telescope at .Chicago. 


Wednesday, August 23, was, in a sense, 
Warner & Swasey’s day at the Chicago 
Exhibition, the afternoon of this day mark- 
ing the formal opening of their exhibit of 
the Yerkes’ 40” telescope, which now stands 
at the north end of the central aisle of the 
Manufactures’ Building, and forms one of 
the most notable exhibits of a mechanical 
nature to be seen there. 

To give some idea of what has been 
achieved in the construction of this, the 
largest refracting telescope in the world, we 
give below some dimensions and weights, 
though these convey but an inadequate idea 
of the great height, and massive yet grace- 
ful proportions of the instrument. The 
column and the head which surmounts it 
rise to a height of 43 feet and weigh 50 
tons. The polar axis, of steel, is 15’ diam- 
eter, 1384 feet long, and weighs 54 tons. 
The declination axis, also of steel, is 12” 
diameter, 114 feet long, and weighs 14 tons. 
The tube is of steel 64 feet long, 52’ diam- 
eter at the center, tapering at both ends. 
It weighs 6 tons. 

As our readers know, this telescope must 
be moved by its clock at such a rate as to 
keep it focused upon a star while the latter 
is being observed or photographed. The 
clock for doing this weighs 14 tons, con- 
nects with a driving wheel 8 feet in diam- 
eter, and when at work moves a total weight 
of 20 tons in exact sidereal time. 

The ‘‘quick motions,” that is, those em- 
ployed in bringing the telescope approxi- 
mately into position, are driven by electric 
motors, and the clock is wound by the 
same means. The clamps for connecting 
with the clock and with the ‘‘slow mo- 
tions” are also worked by electricity. The 
total weight of the instrument is 75 tons. 

A circumstance which is almost as re- 
markable as the telescope itself is the time 
in which it has been completed. The con- 
tract was awarded to Messrs. Warner & 
Swasey last February, and it was some 
time after this before the final location of 
the telescope was decided upon. Important 
parts of the mechanism could not be de- 
signed until this location was known, be- 
cause the head which surmounts the column 
and has the bearings for the polar axis 
must carry this axis at an angle of elevation 
from the horizon corresponding to the 
latitude of the place in which the telescope 
is to stand. Notwithstanding all this, and 
the further circumstance that one of the 
sections of the base was broken in trans- 
mission and had to be replaced by a new 
one, the calculations, drawings and patterns 
have been made, and the machinists have 
completed the work within the time, and 
the great tube moves in any direction and 
at any desired rate in response to a touch 
upon an electric button, or to a slight press- 
ure of the hand. 

As part of the opening ceremonies, Pro- 
fessor Hale, of the University of Chicago, 
which is to own the telescope, made a short 
address, and he was followed by Mr. 
Warner, who explained and illustrated the 
motions of the instrument, and by Mr. Alvin 
Clarke, of Cambridge, Mass., who is finish- 
ing the object glass. This latter, it is ex- 
pected, will require over a year yet to 
accomplish. No mechanic who visits Chi 
cago should fail to see the telescope. It 
represents one of the very highest achieve- 
ments of the machinist’s art. 
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A New Packing Ring. 


The illustrations on this page show a 
packing ring (and the scheme that was fol- 
lowed in its development) for pistons for 
steam engines that has a new feature, it 
being a plain ring made in such shape that 
it will fita cylinder and make the piston 
steam-tight with the least possible frictional 
resistance, leaving nothing further to be 
asked for so far as piston packing is con- 
cerned, 

Fig. 1 was made from a 16” packing ring 
ifter it had #” cut out of it, then springing 
it together at the cut and holding it there 
by a flexible band. The ring was then laid 
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on a piece of drawing paper, and witha 
sharp pencil a line was drawn on its inner 
circumference. The ring was then re- 
moved, and the line spaced off into inch 
spaces (or about that close) and then from 
these space points the short arcs of circles 
were drawn that bound the figure, which 
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Fig. 3 


shows the shape that a round ring will take, 
when about ;’,"" to the foot is cut out of it 
and then sprung together at the cut by an 
equal external radial pressure. 

Fig. 2 was made from a like ring except 
it was cut in two with a very thin tool, then 
sprung apart 3” less the thickness of the 
tool, and held open by a number of short 
rounds (the more the better), as shown in 
Fig. 3. ‘The line was then drawn on the 
outside of the ring, spaced, and the figure 
outlined, asin Fig. 1. The rounds produce 
an equal internal radial pressure (not ex- 
actly, but a close approximation) and _ is 
practically just the opposite of Fig. 1. 
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The rings are cast as close to size and 
shape as practical, then ground in a special 
emery grinder to the exact size. The wheel 
that grinds the circumference of the ring 
has a lateral motion controlled by a cam 
whose shape approximates that of Fig. 2. 

Fig. 4isaring tester. By it the tension 
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Fig. 4 


and circularity of a ring may be easily de 
The ring to be tested is clamped 
in the vise at the top of the column, near 
one of its ends. A steel tape is then secured 
to the end of the ring in the vise by a small 
pin, then the tape is passed around the ring 
and over the friction pulley supported by 
the horizontal arm, and suflicient weights 
applied to the lower end of the tape (which 
has been prepared to receive them) till the 
cut in the ring is closed, or any other posi- 
tion desired, when its circularity may be 
tested by caliper, or what is much better, 
light rings that have been bored out the 
size of cylinders, and may be tried on the 


termined. 
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THE INTERSECTION OF CONES. 


Hence it follows that if a 16’ ring is made 
the shape of Fig. 2, then cut out }” and 
spring it together by an equal external 
radial pressure, that the ring will be round, 
which is the object. The cut in the rings 
is at ‘‘a,” in Figs. 1, 2, and 4. 





ring up to the tape. The tension of the 
ring or the pressure per inch of its circum 
ference against the wall of the cylinder 
will be equal to twice the weight applied to 
the ring in the tester, divided by the diame- 


ter of the ring in inches. ‘The most practi- 
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cal tension to give a ring may be said to be 
about one pound per inch of its circumfer- 
ence. Some rings are tight with less, but 
in no event should boiler pressure or ‘‘ jack- 
screws” be used for the purpose of setting 
out packing rings. 

J. H. Dunbar, of Youngstown, O., who 
is patenting this system, will manufacture 
these rings. 
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The Intersection of Cones. 


By F. R. Honey. 

The problem to find the intersection of two 
right circular cones whose axes intersect at 
right angles is sometimes introduced into 
elementary treatises on mechanical drawing. 
A complicated construction is employed, 
which, unless the draftsman is familiar with 
the principle involved, is easily forgotten. 

The simple construction of Fig. 1 has been 
made naturally by one of my pupils, and it 
will be seen that it is a special case of a gen- 
eral problem of descriptive geometry, viz.: 
To find the intersection of any tio su rfaces of 
revolution whose axes tntersect, illustrating 
the value of this study in a course of in- 
struction in drawing. 

Let a bec andde /f be the elevations of 
two cones whose curves of intersection g g h 
and & 1 we wish to construct. 

In order to find any point p from o where 
the axes a@ o and d o intersect as a center, 
with a radius greater than the perpendicu- 
lar distance from o to a@ / and less than o h 
draw a circle intersecting a / at m andd f at 
n. Draw mt parallel and n ~ perpendicu- 
lar todc. These lines intersect at p the re- 
quired point. In the same manner by 
changing the length of the radius of the 
auxiliary circle, any number of points of the 
curves gg i and // may be found, 

The point gis found as follows: 
v draw o r perpendicular to a dp, 


From 
From 0 as 
a center with a radius o 7 draw a circle in- 
tersecting d ¢ at x. Draw 7 g parallel and s 
7 perpendicular to 4c. These lines inter- 
sect at 9. 

The plans of any number of points of the 
curves of intersection, Fig. 2, are easily con- 
structed. Thus let it be required to find the 
plan of the point whose elevation is p. 
From «, as a center with a radius equal to ¢ 
m draw the are p, m, p,,. From p draw p 
Py, perpendicular to 4 ¢ intersecting this arc 
at twosymmetrical points p, and p,,. In the 
same way other points may be determined. 

Figs. 3 and 4 illustrate the constructions 
when the axes of the cones while intersect- 
ing are not perpendicular to each other. 
These figures need no explanation beyond 
that which is afforded by the drawing. 


ANALYSIS OF THE CONSTRUCTION. 

The point of intersection of the axes a, 
Fig. 1, is considered as the center of an 
auxiliary sphere partly represented by the 
arc mn. This sphere intersects the cone a 
be ina horizontal circle, one-half of which 
is represented by the line m¢t. The sphere 
intersects the cone def ina vertical circle 
partly represented bythe line w n. Since 
the circles m ¢and 7 are situated on the 
surface of the same sphere they intersect at 
p which is common to both cones and the 
sphere, and therefore one point of the inter- 
section of the cones. 

Any other point as g is determined by 
employing an auxiliary sphere with a dif- 
ferent radius, 
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The Pneumatic Torpedo and Construction 
Co., 41 Wall street, N. Y., are having three 
pneumatic guns built at the West Point 
foundry for the U. 8S. government. These 
guns are 15-inch caliber, and about 50 feet 
in length. They are intended for throwing 
a shell containing 500 pounds of dynamite 
at arange of 24 miles; it is expected that 
these shells will be landed with great pre- 
Each gun will be capable of throw- 
ing a shell every two minutes. 


cision. 
A prelimin- 
ary trial of the first gun will be made in a 
few days. The firing mechanism is a re- 
markable piece of work. 
that the air 
matically at 


It is so arranged 
off auto- 
thereby 


be cut 
point, 


pressure Can 


any desired 
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regulating the range, as is done with a light 
or heavy charge of powder in ordinary 
guns. These guns are to be erected at 
Sandy Hook. 

9 Ale 


LETTERS FROM PRACTICAL MEN. 





Marking Steel, 
Editor American Machinist : 

The sparks from that article in your issue 
of August 10 on marking steel have struck 
me ina tender spot, and with your permis- 
sion I want to say a word. 

I must disagree with the writer that sim- 
ply painting (or paper labeling) a bar in 
the middle or anywhere else will answer, 
except in exceptional cases. 

It will answer very well where your stock 
is racked away in a nice, clean, light place 
(and I can just hear some one say, That’s just 
where it should be), but there is no use 
trying to dictate or teach the shops in the 
country how or where they shall stack their 
stock, so taking things as you find them, 
you must adopt another method, or, I should 
say, suggest another method; as for getting 
the majority to adopt another method, life 
is too short. 

I don’t believe there is a smithy or super- 
intendent in the country but what has many 
times experienced the annoyance and delay, 
and in many instances actual expense in 
not being able at once, or perbaps at all, to 
determine the exact grade of steel he has 
picked out, simply from a lack of proper 
marking when the steel is first put in the 
racks or piled in a heap, as is frequently the 
case. 

The only proper method that I know of 
is to furnish the shop with a liberal sized 
card upon which shall be written in large 
characters, or better still, printed, the 
names of each grade of steel with a corre- 
sponding colored streak and symbol, this 
symbol to be put upon the middle of each 
bar with a heavy prick-punch, if the stock 
is round, or a sharp file on the corners, if it 
has flat faces. To paint the bar at the same 
place with the corresponding color will facili- 
tate matters also, so long as the color has 
retained its brightness, but the marking 
must be such that a man can pick out the 
piece he wants, whether it is covered with 
soft coal soot or dust, or in the dark, or, in 
fact, whether he can read or not, or even 
distinguish one color from another. 

For instance, New Jersey superior, yel- 
low, one file mark; crystal, red, two file 
marks; star extra, green, three file marks, 
etc., etc. 

It sometimes occurs that there are several 
grades of the same brand of steel, in which 
case it will be found best to use both a file 
mark and prick-punch mark. 

For instance, New Jersey star extra, of 
grades Nos. 1, 2,3 and 4, should all have the 
same color, but the symbol should be three 
file marks on one corner, and directly oppo- 
site should be, say for the third grade, three 
file marks, with an equally distinguishable 
punch mark alternating close to the corner, 
but not on the corner. 

Such little complications are the excep- 
tion and not the rule, and it is a compara- 
tively simple matter to draw the bar or get 
a light if there is a question about the 
symbols in such a case as this. 

Newark, N. J. Orosco C. Woo.son. 


Blue Prints vs. Black Prints, 
Editor American Machinist : 

I beg to submit the following reply to 
the letter of Mr. C. R. Carley, published in 
No. 34 of your esteemed journal: 

The advantages of a positive black print 
over a blue print are that a black print 
shows light and shadings correctly, while 
they are reversed in a blue print; that a 
black print can be colored, corrected, etc., 
like an original drawing, while a blue print 
cannot, and that a black print is permanent, 
while a blue print is not. 

I have never heard of mixing more of the 
two blue-print solutions than is intended for 
immediate use. In my opinion the mixture 
would spoil very soon. That the separate 
solutions should have kept for five years, 
as in the case cited by Mr. Carley, must 





have been owing to the accidental circum- 
stances that they were full bottles, corked 
air-tight and kept in absolute darkness. I 
agree with Mr. Carley in what he says 
about blue prints soiling in use at the 
bench, and admit that a black print would 
do the same, but I am not convinced that a 
black print would suffer more in distinct- 
ness under these conditions, although it 
might look even worse than a blue print 
when dirty. C. WILLICH. 
New York. 


Cast-iron Manifolds, 
Editor American Machinist : 

The cast-iron manifolds shown by G. K., 
in your issue of August 17, Question 415, 
which he has trouble with, are, I presume 
from the design, for refrigerating purposes. 

It seems to me that if G. K. were to 
separate all the flanges of the nozzles by 
making them the shape shown in sketch 








herewith, at the same time casting them 
down, it might help to secure him castings 
which would not leak. 

Chilling the corners of castings also fre- 
quently prevents leaking. This is done by 
fitting chills on the pattern, and ramming 
them up with the pattern. Something ap- 
peared in the AMeRICcAN Macurnist, April 
14, 1892, about this method. 

Most of the manifolds that I have seen 
made have been from extra strong wrought- 
iron pipe, the nozzles being short pieces of 
smaller pipe screwed into the main part. 
The above, regarding cast-iron manifolds, 
is therefore only a suggestion. 

Chicago. P.S Drnaey. 


Pattern Maker's Press, 
Kditor American Machinist : 

I have recently had a press placed in my 
shop, and have found it so convenient for 
gluing up, especially when building up 
work with ‘‘segments,” that I thought I 
would send you a drawing of same. The 
bed is 27” between uprights, and the same 
from front to back; the height is marked 
34” high, but I find for anything that I 
have used it for, so far, that 24” clear of 
bed and follower would be high enough. 
The handle is 15’ long from center of screw, 
and the end has a hole cored out which 
enables one to insert a rod and get more 
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I would say in closing, that it would be 
better if it stood higher, on account of hav- 
ing a better view of the work when gluing 
up. Wma. NEwTON. 


A Problem in Planing Helical Cycloid- 
al Surfaces, 
Editor American Machinist : 

In your issue of July 27th a machine is 
illustrated for planing cycloidal surfaces. 
I wish toask for some enlightenment on 
points concerning a similar machine, upon 
which I spent a summer and a good deal of 
money, and frankly admit that I failed. 
But first, I want to congratulate Mr. Wilkin 
on account of his ingenuity and mechanical 
skill in perfecting the idea of planing these 
surfaces and reducing it toa practical work- 
ing basis. 

I undertook to construct a machine for 
exactly the work being done by Mr. Wilkin, 
with this exception only—the impellers 
having the same cross-section as Mr. Wil- 
kin’s, had in addition a spiral shape amount- 
ing to one-half a revolution in its length; 
that is, it became a screw with a pitch equal 
to twice its length. 

The length I selected for trial was 12”; 
the diameter the long way was approxi- 
mately 4”, hence the ratio was 3 to 1. I 
selected these as being convenient to com- 
pute. My impellers were shrunk and keyed 
to the shafts, and swung in journals, fitted 
toa lathe, as follows: I took a 32” lathe 
and mounted on its shears a bed plate, 
rigidly bolted to the lathe; upon this was 
fitted a platen 
similar to a 
milling ma- 
chine platen, / 
having a swi- 
vel or angular j 
movement, | \ ) 
and giving a : 
chance to set 
at any angle, 
and a feed or 
movement 
longitudinal- | 


ly passing | » ) 
\ Ya 


under the tool ss 


at the same 

time. I se- 

cured to the Pitre ore 

shafts of the 

impellers a gear train of such ratio as to give 
the proper twist to the impellers during the 
cutting. To accomplish the work, I made a 
block of milling cutters reduced to what I 
thought was the proper shape, and mounted 
them on a mandrel in the lathe. I set the 
work in position on the platen at the proper 
angle, and, driving the feed mechanism 
from the lathe, maintained a fixed speed re- 


\ 


f 








Fig.2 


PATTERN MAKER’s PREss. 


leverage, if it should be required, but, so 
far, it has not been needed. 

Readers will agree with me when I say 
that we do not always get our material from 
the planer in the best of trim fora glue 
joint, and often it has to be dressed by 
hand, but this press gives pressure enough 
to make good joints without it. Fig. 1 
shows a front view in elevation, and Fig. 2 
sectional details, showing method of con- 
necting follower to screw. It will be seen 
that it rests on the floor, having some 14’ 
planks between to clear the nuts. 





lation between lathe and work, the forward 
movement of the work under the tool caus- 
ing it to revolve also. This produced a 
spiral cut, which was, as far as the machine 
went, well enough. But I found my trouble 
lay in getting the shapes accurate, and I 
could not produce two shapes that would at 
all points of revolution make an air-tight 
joint, there being always some place where 
an opening could be found. I got my 
shapes by taking two shafts, coupled with 
cut gear, and after getting the angle pro- 
duced by the spiral, I cut out and fastened 
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to the shafts two wood impellers, 14’ fa 
These were coated with wax 4” deep, and 
by turning them against each other and 
taking off, and putting on wax as require, 
I succeeded in getting a joint. Then with 
these templates I made cutters to cut t 
impellers the same shape, but while I could 
get a fair joint on a straight impeller, ye: | 
failed to get a joint ona spiral one. Sv | 
concluded that the job could not be done 
by the milling process, and commenced {ie 
consideration of planing them. 

The question came up as to a formula 
by which the shapes due to diameter, leng 
and spiral could be mathematically 1 
practically worked out, and a tight joint be 
made between the impellers at all points of 
the revolution. I will admit that I am 
able to do it. I would like some of your 
readers to favor me with a solution. I wish 
to add that aside from the two lobed ji 
peller being the same as Mr. Wilkin uses, | 
wish to apply the same solution, if possi!) 
to a three-lobed one, as per the sketch | 
closed. Of course, it will be seen that t 
spirals must be rights and lefts. I shal! be 
obliged for any assistance toward a solution 
of this matter. The machinery to do the 
work, I think, can be got at without much 
difficulty, once the desired shape is secured. 

C. A. BurTON 


Boiler Explosions. 
Editor American Machinist : 

Your editorial on the subject of ‘ Boiler 
Explosions” is timely and to the point, 
while your suggestions as to the remedy for 
same are true as truth, but for the reasons 
assigned absolutely impracticable and im 
possible in the present condition of affairs. 

Legislation, no matter how strict the in 
tention of the statute, can and will be ren 
dered inoperative from the fact that the 
agents of the State are simply men ap- 
pointed for their influence at the polls, their 
ability to manipulate a primary or their per- 
sonal influence with the appointing power, 
through perhaps their custom of partaking 
fluid refreshments at the same bar for sev- 
eral years. 

These, as you are aware, being potent 
factors in the appointing to subordinate, 
which are the most important positions, in 
addition to which the use of a small sum by 
the steam user for special services on the 
part of the Inspector, completes the evil 
attending the political appointment of men 
to discharge duties, the knowledge of which 
they, in the majority of cases, are as igno- 
rant of as the average school boy, and yet 
this practice of appointment is only one of 
the dangers to be guarded against in legis- 
lating on such an important subject, bear 
ing as it does on the safety of an innocent 
community whose lives are daily exposed to 
danger from the increasing number of ex- 
plosions from poorly constructed and poorly 
handled boilers, bought for their cheapness, 
made by unscrupulous manufacturers, and 
entrusted to the care of men who are blinded 
to their own danger and the danger of those 
around them from their lack of knowledge 
regarding the essentials required in the con- 
struction and care of a steam plant. 

In Great Britain a penalty is levied and 
collected from the steam user who fails t 
have examinations made by competent per- 
sons, and the penalty is usually collected, 
the law in its full power being invoked to 
protect the public as far as possible, yet 
failing to prevent loss to life and property 
until the disaster has occurred, then on ex- 
amination if the user is responsible for neg 
lect, the fine is levied. 

In a recent explosion (in Wales, I think), 
resulting in the loss of three lives, £85 
sterling was imposed on the owners of ‘lie 
exploded boiler, but this amount was sim- 
ply to defray the expenses of the investia- 
tion, and in this fine is contained a hint 
which could be profitably adopted by 
municipal authorities, namely, in case of ex: 
plosion of a boiler to have the expense of 
the inquest, which usually follows, borne by 
the owner of the premises or user of tlie 
boiler, the verdict of Coroner or Commis- 
sioners to be used as evidence in the case of 
suit by the survivors of the deceased. 
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Your suggestion as to the publication of 
the owner’s name, together with all the 
facts obtainable, while a wise one does not 
reach the source of the evil, it being a well- 
known fact that steam users are grossly ig- 
norant of the quality of material entering 
into the construction of a steam boiler, and 
are apt to look on the subject from the 
standpoint of dollars and cents, awarding 
the contract to the lowest bidder, regardless 
of his qualifications, his practical knowl- 
eige of the business or his honesty of pur- 
pose in presenting the estimate. 

Would it not be well to publish the name 
of the boiler builder and all the facts 
relating to the construction of the boiler, in 
addition to the name of the owner and the 
precautions taken by both to prevent 
disaster? 

The system in vogue to-day of insuring 
boilers by a responsible and reliable insur- 
auce company, same being attended with 
careful inspections from time to time, is 
thus far the best devised for the protection 
of the public, but when some of these in- 
surance companies appoint the foreman of 
the boiler shop or one of the workmen to 
pass judgment on their own work, the plan 
of such companies becomes a menace to the 
public safety as well as a risk of great disas- 
ter to their stockholders, yet this is being 
done daily. Boiler makers’ policies are 
furnished to purchasers, ignorant of the fact 
that the man who helped to build the boiler 
is the one who inspects same, and who, in 
ordinary. conditions, will not and dare not 
severely criticise the product of his em- 
ployer. 

The principal remedy for the great danger 
in the direction of faulty boilers and igno- 
rant engineers is only to be found in placing 
the control of the boilers made and used in 
the hands of men appointed by the general 
government, the experience had with such 
ofticials in dealing with marine boilers justi- 
fying the expectation that lives would be 
saved, property virtually doubly insured 
and protection afforded by the adoption of 
such a plan. 

So long as we insist on our petty ideas of 
State sovereignty this will be a hard matter 
to accomplish, but education being the lever 
that moves all things, the light of education 
through the columns of the mechanical and 
other papers should be diligently and per- 
sistently followed until the remedy sought 
for can be reached. 

In the meantime, the suggestions as to 
the expense of the inquest being borne by 
the owner of a defective boiler, and the pub- 
lication of the maker’s name with all mat- 
ters bearing on the accident, such as poor 
material, defective bracing, incompetent 
handling and parsimony of the owner, would 
result in a decrease of ‘‘ boiler explosions.” 

‘* ANCIENT.” 
——_+ oe —_—_——__ 


The Mechanics of Bank Safe) Burglary. 





By H. A. 





Having had my attention called lately to 
some experiments made to determine the 
resistance of bank safes to burglarious at- 
tacks, as well as the examination of several 
bank safes actually opened by burglars, and 
finding the subject of great mechanical 
interest, I send you a short account of what 
I observed, believing that from a mechanical 
standpoint it will interest your readers as 
much as it did myself. The resistance of 
steel bank safes at present to a burglar’s 
ittack is relatively similar to the position of 
irmor as against projectiles, the modern 
burglar and guns being considerably in the 
lead. As a matter of fact, the festive 
modern bank safe burglar is very much in 
advance of the modern gun, as the wonder- 
ful expedition of his work shows. 

Bank safes are ordinarily built up to any 
desired thickness of chrome steel plates of 
}’ thickness, and are fitted with either 
square or round doors, The square door is 
held in position when closed ordinarily by 
eight round bolts of about 14’ in diameter. 
These bolts are thrown from behind the 
door across the joint to the rear of the 
jamb of the door, and the strength of 
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these eight bolts, or the strength of the 
door jamb to resist being torn out, is the 
maximum strength of the safe to resist a 
burglar’s methods, and it goes without say- 
ing that the door fastenings are much the 
weakest link in the chain of the safe’s re- 
sistance. Round doors are built up of 
similar plates as the body of the safe, and 
generally have a coarse thread cut on the. 
periphery, the door being screwed into the 
safe. This gives a stronger fastening as 
against internal pressure than the bolts of 
the square door furnish, but neither the 
square nor round door furnish any obstacle 
whatever to the modern burglar and his 
invincible assistant—nitro-glycerine. The 
burglar of by-gone days opened many safes 
with what was known as ‘‘ meal powder,” 
which was simply very fine gunpowder. 
His plan was to putty up the entire joint 
between the door and safe, see Fig. 1, 
except a short space at the top a, and the 
bottom f. He then applied an air pump at 
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gether and held in that position by five 3’’ 
rivets. The plates were then placed on 
edge, and a teaspoonful of nitro glycerine 
poured along the joint between the two 
plates. In a very few minutes a sufficient 
quantity had entered the crack, so that 
when exploded the plates were blown apart. 

In opening a modern bank safe, the 
burglar putties up the entire joint or crack 
between the door and safe, see Fig. 1; that 
is, from ¢ to 4, btoe, e tod, and d toc, ex- 
cept a space of about one inch at a and /f. 
A well hole of putty, a, Fig. 1 and Fig. 2, 
is constructed, large enough to hold 24 
or 3 ounces of nitro-glycerine, which is 
then poured into this well-hole. If the 
safe is not protected by felt, rubber, etc., 
it will require but three or four minutes for 
the glycerine to distribute itself over the 
entire joint of the door, and drip out at f, 
which is then closed with putty. An ordi- 
nary detonating cap, such as farmers buy 
at hardware stores for exploding dynamite, 


Side of Safe 


























er aaa 
fea « 1 aay 
\e « +) / 
| ic 3 j } 
' Fig 8 


a, exhausting the air partially in the safe, 
and fed the powder to the opening at f, 
the ingoing air carrying the powder into 
the safe. This was all possible—and in 
many cases is yet—owing to the want of 
actual contact between the door and the 
jamb. This method was, however, headed 
off by the introduction of felt, cement, rub- 
ber packing, or a rubber tube, as at m m m, 
Fig. 3, which is a section through the door 
joint with the body of the safe. 

Since, however, the burglar has called to 
his assistance the powerful and convenient 
agent nitro-glycerine, no steel safe has been 
able to hold its head up and assert its in- 
tegrity foreven one hour. Nitro-glycerine 
will penetrate a crack one-thousandth of an 
inch. An opening so much finer than is 
possible to make between a square door and 
the.safe that the operation of opening a safe 
is an exceedingly short one. 

The writer has seen two plates of steel 
about a foot square and an inch thick planed 
off, and the two planed surfaces placed to- 








etc., in blowing up stumps, is inserted in 
the putty well-hole, which is pressed down 
on it. The fuse of the cap is then lit, 
and when the explosion occurs the door 
comes out, after the style of Fig. 10, which 
is a photograph of a modern bank safe 
blown open in a Western State, and gives a 
fair idea of the result, except that the dis- 
tribution of the debris was effected by 
hand in order to illustrate the result. 

Actually there is very little disturbance. 
When the operation occurs on a safe within 
a vault, inasmuch as the explosion is inside 
the safe, which is itself inside the vault, the 
door of which is closed, no noise is heard 
fifty feet away. 

When the door is protected by felt, rub- 
ber, etc , the operation is the same as to 
puttying the door crack up. A small quan- 
tity of nitro-glycerine is then run in to?, 
Fig. 3, and exploded, which destroys the 
felt, rubber, etc., when the final charge is 
introduced and the door blown out. 

The burglar does not carry nitro-glycerine 



























































with him. He goes to a hardware store 
and buys a few pounds of dynamite, ‘‘ rend 
rock” or ‘‘ giant powder,” all of which have 
nitro-glycerine as a base, and which are 
kept in stock for the farmer and stone 
quarry man. Breaking the dynamite up in 
any convenient vessel, as a wash basin, he 
covers it with alcohol, which cuts the 
glycerine and combines with it. The alco- 
hol and glycerine are then poured off, and 
an amount of water equal to the alcohol 
poured in. The water and alcohol combine, 
the nitro-glycerine sinks to the bottom, and 
is ready for use when the water and alco- 
hol are poured off. 

The modern burglar is something of an 
electrician. A bank in a Western State had 
its safe located within ten feet of the street 
window, thus making it visible to every 
passer-by. In front of the safe at night 
burned an arc light, while the safe door 
was arranged so that its opening would, by 
means of an electrical connection, ring a 
bell in the cashier’s sleeping apartments. 

After banking hours the burglar called on 
the occupants of the building next to the 
bank, representing himself as an inspector 
for the electric light company, thus gaining 
access to the top of the building, where he 
“short-circuited” the electric bell wires, and 
thus prevented the ringing of the bell in 
the cashier’s house. 

That night after the street cars quit run- 
ning the burglar cut the trolley wire at two 
points about 600 feet apart. Taking one end 
of the piece removed between two buildings 
and placing it in a cistern, the other end 
was connected with the electric light wire, 
thus making a ‘‘ground” and putting out the 
are lamps in the bank building, and allother 
lamps on that circuit. 

The safe was then opened in less than 
twenty minutes with nitro-glycerine and 
several thousand dollars taken. 

I am informed that in 1892 there were 
fifty-three bank safe burglaries, the burglars 
getting $2,600,000, and there were but three 
burglars arrested for it. It is certainly a re- 
flection on American mechanics that such a 
state of affairs exists. 

The chrome steel of which safes and bank 
vaults are built will resist drilling; but 
modern methods soon overcome this feat- 
ure. 

An ordinary mode is shown ath, Fig. 1. 
A basket of wire netting is made to cover* 
space of six or eight inches square, and this 
is wired to the side of the safe or the door. 
It is filled with charcoal which is ignited 
and a fierce heat generated by the bellows 
g. In four to five minutes the basket is 
removed, and the heated spot allowed 
to cool. It may then be drilled or cut 
like ordinary boiler iron. The writer has 
seen a hole sufficiently large to admit a man’s 
arm cut clear through a chrome steel bank 
safe four inches thick in two hours, so that 
a man’s arm was passed through with a 
wrench and the locking bolts disconnected, 
and in a little less than two hours a similar 
hole was cut through the back of the safe 
into the money vault and its contents taken 
out through this hole. 

The large vault door behind which the 
safe is placed is rarely blown with glycerine. 
This door is similar in all respects except 
size to the safe door, and is opened by the 


burglar by drilling a 2’ or 3” hole at the 
point AK, Fig. 1, between the handle and 
combination lock dial. 

This cuts off the locking bolt and the 
door opens when the handle is turned. The 
vault door would be blown open, but for the 
noise made, as nitro-glycerine will do the 
work in from 10 to 15 minutes while the 
softening of the door and drilling requires 
about two hours. 

Fig. 4 shows the application of the Bunsen 
burner, where gas is available, f being a 
rubber tube connected to the gas jet, e the 
gas tube and d the openings for air to pass 
in. A saucer shaped sheet-copper mufile a, 
6” in diameter, is lined with fire clay, d, 
wired in place, and the flame directed 
through an inch hole in its center. Four or 
five minutes softens the safe to the depth of 


(Concluded on page 9.) 
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Headquarters at the Fair. 


During the continuance of the Chicago 
Exposition the AMERICAN MAacainist will 
have its headquarters in the space allotted 
to the Mechanical Press in Machinery Hall. 
The exact location is Section No. 27, Column 
K 87. Word can be left with the attendant 
there by any one who is desirous of meeting 
a representative of this paper, who may at 
the time be engaged elsewhere on the 
grounds. As the majority of our friends 
who visit Chicago during the continuance 
of the Fair will spend a considerable portion 
of their time in Machinery Hall, we invite 
them to make use of our facilities there by 
having their mail addressed in our care as 
above, where it will be cared for and deliv- 
ered on demand either by our own repre- 
sentative or by the person who cares for 
the space in which our desk is located. 

ee 
Prejudice Must Be Met. 

With the ‘‘ push” with which Americans 
are prone to think Americans endowed, it 
is rather strange that so little is done to in- 
troduce American manufactured articles 
into foreign countries where such articles 
are not produced. What is done in this 
effort is done generally with a half-hearted- 
ness and a lack of attention to detail that 
does not result in much success. Very 
often the intention to sell goes no farther 
than the effort to sell the standard line of 
manufacture without reference to the preju- 
dice of buyers, a plan that will not work so 
long as those from other countries are ready 
to meet the views of buyers. Manufactur- 
ing for foreign markets is a matter much 
better understood in England than here. 
This is, of course, to some extent due to the 
greater experience of English manufactur- 
ers in this matter, and, in many lines of 
manufacture, to an unwillingness on the 
part of American manufacturers to compete 
in prices, although in lines in which there is 
no trouble as to meeting prices, the lack of 
going about getting foreign trade in the 
right way is apparent enough. There 
ought to, from experience in different parts 
of this country, be suflicient knowledge of 
the necessity of meeting prejudice. The 
writer remembers, when a boy, observing 
the difference between agricultural imple- 
ments in use in different sections of the 
United States, notably the difference be- 
tween the hoes used on Southern planta- 
tions and those used in the Middle and 
Eastern States. Later on, having business 
with an Eastern manufacturer of hoes for 
the Southern trade, the idea was advanced 
to him that ‘‘ Yankee” hoes ought to find a 
ready market in the South, and that there 
should be little trouble in substituting one 
for the other. With a quiet smile the old 
manufacturer of hoes related his experience 
in trying ‘‘ missionary work,” as he called 
it, in this direction. The gist of it was that 
at one time he thought that a lighter and 
more modern hoe would, if introduced, find 
ready sale in that section—thought so to the 
extent of manufacturing a liberal quantity 
and consigning them to different places, the 
result being, as he put it, that you could 
not give them away. 

Manufacturers in this country who are 
desirous of a foothold in foreign countries, 
must, in most instances, carefully study the 
wants of the people as to style of goods, 
manner of shipping, collections, etc., to at- 
tain success. Of course there are, in the in- 
stance of some machines and tools, those 
that will work their way on their merits, 
but in the majority of instances prejudices 
that look foolish to the manufacturer must 
be met. 








amas - 
*Barnumizing the Fair.” 


‘* Barnumizing the Fair” is what the Chi- 
“ago papers—some of them—call the efforts 
of the management to increase the gate 
receipts by introducing popular amuse- 
ment rather promiscuously into Jackson 
Park. There are, of course, two sides to 
this. In the opinion of a good many it 
would be a good thing if a great exposition 
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could be run on its merits as an exposition 
according to the common acceptation of the 
term. A model exposition would be one in 
which the attractions were such as com- 
ported with the name, and with a due re- 
gard for dignity. This most people will be 
ready to admit, and we believe it is what 
most people expected at Chicago before the 
opening of the Fair. Not that people ob- 
ject to most any kind of innocent amuse- 
ment, but that they believe in time and 
place for such things. Looked at in this 
light, and to many this seems about the 
right way to look at it, it is better not to 
have a great Fair than to resort to catch- 
penny methods of ‘‘making it pay.” 

On the other hand, the managers find 
themselves expected to get a good deal of 
money from those for whom the legitimate 
attractions of the Fair are insufficient in- 
ducements, hence the resort to something 
else. If any one doubts the drawing quali- 
ties of the side-show part of the Fair he has 
only to see the crowds that will assemble to 
witness a water battle on the lagoon or the 
walk over the greased pole; the comedy of a 
boat race or the parade of the freaks from 
Midway Plaisance, and be convinced. 

And then those who visit the Fair need 
not witness these evident attractions on the 
grounds. The only fault they can legiti- 
mately find with them is that the crowd not 
infrequently blocks the regular way from 
one building to another, making tiresome 
detours necessary, and that they detract 
from the dignity of the Exposition. The 
managers are likely to think their course 
vindicated by the increase in attendance up 
to, at this writing, about one hundred and 
fifty thousand a day. And as to the name, 
Barnum generally made a show pay by some 
means or other. 

While we admit a dislike of the Barnum- 
izing feature we have no doubt that if those 
who object to it the most strenuously could 
put themselves in the place of the managers 
they might see things differently. 

a 
The Official Catalogue. 

We have previously expressed the opinion 
that one of the lessons that may be learned 
from the Chicago Exhibition is that too 
much can be left to concessionnaires for the 
best good of the Exhibition. This is plainly 
shown in various ways there, but in none 
more perhaps than in the publication of a 
new Official Catalogue. Not only is this 
catalogue faulty in a general way, but it 
contains a feature which it is very certain 
no Official catalogue of an exhibition should 
contain, 7. e., exhibitors are allowed by the 
company publishing the catalogue to insert 
anything they may wish after the regular 
entry pertaining to their exhibits, by paying 
for it at the rate of $5 per line for the first 
line, and $3 for each succeeding line. Thus 
by the payment of $11 to $14, (which is 
probably as good as thrown away by the 
exhibitors) several of them are allowed to 
make statements in the Official Catalogue 
regarding their exhibits, and to make com- 
parisons with other exhibits that, while 
they would probably be proper enough in 
a circular or trade catalogue, are absolutely 
out of place in this. We presume, at least, 
that the prices named are correct, as they 
are the rates named in a circular which was 
distributed through Machinery Hall, and 
one of them given to the representative of 
this paper under the impression probably 
that he was an exhibitor. This feature of 
the catalogue is a disgraceful one, and 
teaches that ‘‘official catalogues” should 
be issued by the management of the Exhi- 
bition. 





~—.>o-—___———_ 


Another Humbug. 


It will be remembered that a year or more 
ago there was some talk of the Pennington 
air ship, and that a company was organized 
in Chicago, which was to build and operate 
these ships. All at once nothing more was 


heard of this wonderful ship, nor of the still 

more wonderful stock company with its 

unnumbered millions of paid up capital. 
Now, however, it transpires that the reason 
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for this was that investors could no longe: 
be persuaded to ‘‘blow in” money for th 
benefit of Pennington, and some new tra; 
for them had to be devised. This new cd 

vice naturally included electricity, and was 
an electric railroad that was to be operated 
by hitherto unsuspected ‘‘earth currents,’ 
and was to connect about all the importan 
towns of Indiana with Chicago. Thes: 
‘earth currents” of electricity, which were 
to be had for the mere asking, as it were 

provided it were done through the mediun 
of Pennington’s apparatus, proved a ver) 
attractive bait, and a large number of promi 
nent capitalists, who were caught by it, ar: 
now reflecting upon the difficulties and trial 

of wealthy men, and preparing themselves t: 
rebuff any legitimate inventor who may 
approach them with a genuine improve 
ment for which only reasonable claims are 
made. 

It is reported that Pennington has been 
the promoter of various schemes in various 
places by which capitalists have been fleeced, 
all of these being of a mechanical humbug 
nature. 

Naturally not much sympathy will be 
felt among mechanics for those who lose 
their money in this way, when it is so easy, 
by simply getting expert advice, to avoid 
losing it, but it hasan undoubted prejudi 
cial effect upon straight-forward, legitimate 
enterprises, which honest and able inven- 
tors may wish to get started, and on this 
account at least it is to be regretted that 
such swindlers as Pennington are able to 
work their games. 

——_.@>e—_—_— 
Two Years’ Apprenticeship. 


The Chicago ‘‘ Special Commissioner” of 
The Engineer, of London, says in that pa- 
per: ‘‘It will surprise those of your Eng- 
lish readers, who are not already ac- 
quainted with the fact, to learn that two 
years’ apprenticeship in the workshop is 
considered sufficient in the States to entitle 
and enable a man to earn journeyman’s 
wages. The managers acknowledge that 
it is not really so, but they are forced to 
submit to what has become an established 
custom among the men.” We should think 
that English readers of The Engineer would 
long ago have ceased to be surprised at any- 
thing which Americans may or may not do, 
but those who will be surprised to learn 
this fact about American apprenticeship 
will be Americans, who, we are quite 
sure, have up to this time not known of it, 
but have been supposing that at least three 
years were required, and more often four 
years. 

This two years’ apprenticeship is given as 
one of the reasons why Canadian workmen 
are superior to American workmen, and are 
preferred by American foremen and man- 
agers of works, which is another surprising 
piece of information about ourselves, which 
probably no one but a ‘special commis- 
sioner” could have discovered. 

Seeererine ee 

The workingman, taking his cue froma 
good deal that is published on the subject, 
is likely, hereafter, to consider himself a 
good deal of a capitalist, after all. He is 
told that the lack of currency is largely due 
to his withdrawing his savings from the 
banks, and that this is, in a great measure, 
the cause of the present unsatisfactory con- 
dition of trade. We believe that the influence 
of the hoarding of money by workingmen is 
very much overrated, but no doubt it helps 
to make a bad matter worse. Capital, we are 
told, is timid, always, and the workingman 
who holds his little savings in hand can 
scarcely be more in blame than the man of 
large means who does the same thing. 
But the workingman is, perhaps, the most 
interested party, and we are glad to know 
that if a little frightened at first about the 
safety of his savings he is the first to re- 
cover, and that his money—what he has—is 
going back into circulation, through the 
banks, thus helping the currency question 
as far as it can help it, and earning him 
something in the way of interest. As has 
been pointed out it does not require a great 
amount of currency to pave the way for 
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steady work for a workman, and in putting 
his money into the proper channels he may 
himself be the one provided with work. 
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uestions of general interest relating to subjects dis- 
ea in our columns will receive attention in this 
urtment. The writer's name and address should 
ys accompany the question. Neither correct initials 
nor location will be published when there is a request to 
t effect. IPf questions are enclosed with a business 
communication, they should be written on a separate 
cet 








443) W., , asks: 1. What is the U.S. 
standard fora four and a six-inch thread ? 
4.—A four inch screw has three threads 
per inch; a six-inch screw 2} threads per 
inch. 2 What is the form of a U. S. 
standard bastard thread? A.—There is no 
U. S. standard bastard thread. A bastard 
thread may be anything except standard. 


444) A. M., ———, N. J., asks: What 
effect has the use of salt water, such as sea 
water, on loam, dry sand, and green sand 
molds and castings in foundries, the water 
being used for wetting sand, mixing loam, 
etc.?2 A.—When the quantity of salt be- 
comes so great as to cause the salt to appear 
in crystals on the outer surfaces of the mold, 
rough castings will be the result, because 
the salt melts and leaves the surfaces of the 
mold in a rough state. 


(445) E. B., Norwich, N.Y., writes: Kind- 
ly give the diameter of sheave for transmit- 
ting 10 horse-power through a ;;-inch wire 
cable, the sheave makes 120 revolutions per 
minute. A.—We should make the sheave 
5 feet in diameter. 2. State some authority 
on cable transmission. .A.—‘‘ Mechanics of 
Engineering and of Machinery,” by J. Weis- 
bach; ‘‘Elements of Machine Design,” by 
W. ©. Unwin; ‘‘ Manual of Machine Con- 
struction,” by John Richards. 


(446) G. H. L., Hamilton, O., writes: 
Kindly inform me of any books treating on 
the melting of copper and gun metal or 
bronze in cupolas. I would be glad to get 
the experience of others who have been en- 
gaged in melting these metals. Please give 
also the best way to charge for a heat of 
from 2,000 to 10,000 pounds, and what is 
the variation in air pressure from melting 
iron. .A.—Good books treating on this sub- 
ject are scarce; in fact we have not seen any 
that we care to recommend. The cupolas 
for melting copper are charged in the same 
way as those for melting iron, but the blast 
should be diminished to about two-thirds of 
that used foriron. In our issues of June 30 
and July 14, 1892, you will find articles 
treating on melting cast-iron in cupolas 
with a table giving the proportion of fuel 
and metal, blast pressure, size of blowers, 
etc. The data given is applicable to melt- 
ing copper, with the exception of the blast, 
which must be reduced as stated above. 


(447) J. M. G., St. John, N. B., writes: 
Ihave got two machines which are placed 
side by side. Each one is driven by a gear 
on the outside end of a short shaft; this 
shaft in each machine is subjected to a 
stress of 5,000 pounds. Iam going to put 
one long shaft right through both machines, 
and drive it from the outside ends. Will it 
have to be made any stronger? My friend 
tells me it will have to be just twice the 
diameter, as it will have to carry 10,000 
pounds instead of 5,000 pounds. If I am 
wrong, please give the reason. A.—If you 
do not make any change in the bearings, 
and if the gears on the ends of the long 
shaft occupy the same position as those on 
the short shafts, no increase in the diameter 
of the shaft is necessary. We presume that 
the stress on the short shafts is a twist- 
ing stress. The strength of the shaft sub- 
jected to a twisting stress increases as the 
cube of the diameter; hence, your friend is 
wrong in claiming that the diameter of the 
shaft must be increased in the same ratio as 
he work of the shaft is increased. 





(448) J. K., Rochester, N. Y., writes: I 
was reaming out some holes in forged steel; 
he holes were 14 inches diameter and the 
ose bit about , inch larger; speed, 50 
evolutions per minute; feed, 4 inch to 200 
evolutions. The rose-bit got stuck con- 
inually, and on taking it out I found a 
leep wide sort of a scratch with a lump of 
rolled-up metal at the end of it. Some said 
the cause of it was that the rose-bit got 
choked up with chips; one said that I fed 
too fast, but I took particular pains to avoid 
both. The rose-bit was sharpened, but 
with no better results. My theory is that 
the steel is of a fibrous nature, and when 
the edge gets under a bunch of fibers, it 
will tear it up, which will keep on accumu- 
lating. If the edges of the reamer were 
made ona slant, so that it would cut and 
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push the chips forward, the difficulty would 
be avoided. Please let me know if I am 
right, and if not how can the difficulty be 
remedied? A.—It is difficult to answer this 
question without seeing the rose-bit. We 
are inclined to think that it was finished in 
the lathe, leaving the cutting edges of the 
same diameter as that of the body, instead 
of grinding the latter toa slight taper, say 
z0vy Of an inch in 6 inches, so as to reduce 
the diameteras it recedes from the cutting 
edges. In our opinion the difficulty is 
caused by some defects in the reamer; if 
made right it will work satisfactorily. 


(449) G@. McC., Knoxville, Iowa, writes: 
We have astand-pipe which is 12 feet di- 
ameter and 110 feet high, into which the 
water is pumped to supply the city. This 
stand-pipe needs painting. What should 
we paint it with? Should it be painted in- 
side and outside? A.—A good paint for 
preserving iron exposed to the weather ap- 
pears to be pulverized oxides of iron, such 
as yellow and red iron ochres, or brown 
hematite iron ores finely ground, and sim- 
ply mixed with linseed oil, and a dryer. 
Dixon’s silica graphite paint will also give 
good results. We should paint the inside 
and outside of the pipe. 2. There is no 
means provided to get to the top of this 
pipe. What will be the best method of 
reaching the top? A.—Probably the best way 
will be to make a hook out of 3 inch round 
iron, about 3 or 4 feet long before it is bent 
with an eye having a 14-inch hole forged to 
one end; the branch of the hook having the 
eye should be about one foot long. To this 
eye lash a two-sheave block, and then take 
a one sheave block with sufficient fall for 
the height. Any ‘‘tar” will be able to 
hoist this by means of a pole and ladders, 
and hook it over the top of the stand-pipe. 
After this has been placed in position the 
mode of procedure will suggest itself. 


(450) G., Winona, Minn., writes: I have 
spent some time in studying the article by 
Wilfred Lewis entitled, ‘Investigation of 
Strength of Gear Teeth,” in your issue of 
May 4, current volume. There are some 
points about it that I cannot clear up to my 
satisfaction, and therefore feel obliged to 
seek for information. Mr. Lewis tabulates 


values for y, andy = Hed that is, y depends 
) 


upon the pitch and upon z. But z depends 
upon the form of tooth, and this depends on 
the size of the evolute. The size of the evo- 
lute depends again upon the size of the 
pitch circle and the obliquity, so that y de- 
pends upon the pitch and the size of pitch 
circle. If this is so how can Mr. L. tabu- 
late values for y, giving certain values as 
corresponding to certain numbers of teeth, 
without saying anything about the pitch 
circle? A.—If you will read the article 
carefully you will find that the value of x 
depends on the weakest part of the tooth, 
which is found by drawing a parabola tan- 
gent to the tooth form. The formula y = 
» 

2 ” shows that the value of y depends on 

, 

the pitch, and table 1 shows that the value 
of y also depends on the number of teeth; 
hence using the value of yas tabulated is 
equivalent to taking the pitch circle into 
account. 2. Could the formula 


€ . 
. ” be used without further change? A.— 
This formula cannot be used in connnection 
with table 1, because in this table the value 
of 2” is given, and not the value of 2 2 

3 p 3 

(451) M. D., San Diego, Cal., writes: I 
have had seventeen years’ experience in vari- 
ous machine shops, and until I came to Cali- 
fornia two years agol never saw a 4 inch 
tap with 13 threads except a ‘‘ special.” 
Here I have been told that 13 is the so called 
standard. I am always anxious to learn, 
and I want your opinion. The shop where 
I am now employed has an entire new 
equipment. I have measured all the 4-inch 
bolts I could find about the machinery, and 
all have 12 threads. The new bolt cutter 
has both 12 and 13 thread taps and dies. 
The proprietor recently ordered an assort- 
ment of set-screws, and the 4-inch screws 
had all 12 threads per inch; these screws do 
not look as if they had been in stock many 
years, either. Iam told the change from 12 
to 13 threads was made some years ago. 
Please state which is the standard thread, 
and when the change was made. A.— 
Thirteen threads per inch for a $-inch bolt 
is correct, according to the Franklin Insti- 
tute standard, which was adopted by this 
institution in 1864, from dimensions proposed 
by Mr. William Sellers; it was also adopted 
by the U. 8. Navy department in 1868, and 
by the principal machinists of this country. 
The standard adopted by the U.S. Navy 
department is known as the United States 
standard; the only difference between this 
standard and the Franklin Institute standard 
is, that in the latter the dimensions of the 
finished heads and nuts are ,;'; inch less than 
those of the rough ones, whereas in the 
United States standard there is no difference 
in the dimensions between rough and 
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finished heads and nuts—they are all equal 
in size to the dimensions of the rough heads 
and nuts of the Franklin Institute standard. 


(452) C. E. W., Greenwood, Miss., writes : 
Please give me your opinion on the pressure 
of steam in a boiler. First, is it so much 
per square inch regardless of the area? Or 
is it the absolute pressure per square inch 
multiplied by the number of square inches? 
A —In speaking of the steam pressure in a 
boiler it is always understood that the press- 
ure as indicated by the steam gauge is 
meant; the gauge shows the pressure per 
square inch regardless of the number of 
square inches exposed to this pressure. If, 
for instance, the steam gauge shows 100 
pounds, then the pressure per square inch 
of surface will be 100 pounds. The steam 
gauge does not show the absolute pressure; 
if this pressure is required add 14.7 pounds 
to that indicated by the gauge, the sum will 
be the absolute pressure per square inch. 
2. How do you find the total pressure on the 
head of the boiler, and the pressure which 
the shell of the boiler has to withstand ? 
A.—For the total pressure on the head mul- 
tiply the number of square inches in the 
head exposed to the steam pressure by the 
pressure indicated by the gauge; that is the 
pressure per square inch, the product will 
be the total pressure on the head. The 
pressure which the shell has to resist is found 
by the following rule: Multiply the pressure 
indicated by the gauge by the radius of the 
shell the product will be the pressure per 
inch of shell measured longitudinally which 
the metal has to resist. 3. If the tensile 
strength of steel is 60,000 pounds, and the 
plates are ,, inch thick, what will be the 
safe working pressure in the boiler?) A — 
According to the rule established by the 
Board of Supervising Inspectors of Steam 
Vessels multiply one sixth of the tensile 
strength of the plates in pounds by the 
thickness of plate expressed in inches or 
parts of an inch and divide this product by 
the radius of the shell in inches, the result 
will be the pressure allowable per square 
inch of surface for single-riveting, to which 
add 20 per cent. for double-riveting. If, 
for instance, the diameter of the shell is 50 
inches then with the data given by you the 
safe working pressure will be 

10,000 x 45 

25 

per square inch for single-riveted joints. It 
will be noticed that in these computations 
the pressure on the head is not taken into 
account, because the longitudinal stress in 
the shell due to the pressure on the head will 
not exceed one-half of the transverse stress. 


= 125 pounds 
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Ideal Drawing Stands. M.C. Hammett, Troy, N Y. 
Forming Lathes Mer. Mach. Tool Co., Meriden, Ct. 
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12-inch breech-loading rifled mortar & mounting, 
w’ ght 118.000 Ibs., front Gov't B’ld’g, World’s Fair; 
des’n on applica’n. Builders Iron F’dry, Prov., R. I. 


Gear Cutters, Auto. Specially adapted for Motor 
Gears and all other style Gears 
Gould & Eberhardt, Newark, N. J. 


De Lamater Screw Propeller Wheel, made only 
by The Samuel L. Moore & Sons Co , Elizabethport, 
N.J., who have purchased from C. H. De Lamater 
& Co., New York, all their patterns, books of 
record, gauges, etc. I cation and equipment well 
adapted for Heavy Steamship Repairs. 


“Binders” for the AMERICAN MACHINIST. TWo 
styles, the ‘Common Sense,”’ as heretofore sold by 
us and mailed to any address at $1.00 each, and the 
** New Handy,” mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN Ma- 
CHINIST PUBLISHING Co,, 203 Broadway, New York. 


“Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator and making all required calcu 
lations from the diagram, also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price, $2 
postpaid. Published by John Wiley & Sons, 53 East 
Tenth Street, New York. 
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The Mechanies of Bank Safe Burglary. 


Contin ued from page 7. 
an inch. A ‘‘cat head,” Fig. 5, with three 
or more cutters, a, a, a, is then rigged with 
a ratchet drill, a piece of gas pipe being 
used to lengthen the lever of the drill, and 
two disks are rapidly cut out, each 4” 
thick. The annealing of the next two thick- 
nesses is then proceeded with, etc. The 
whole rig for this experimental work I saw 
done would go into an ordinary “ grip 
sack.” 

An extremely interesting experiment was 
the stripping off of the entire back of a 
modern bank safe, Fig. 8. One edge at a was 
softened and a slot, a, rapidly cut through 
the outside plate 4 about 3” long. A wedge, 
m, shown in dotted lines, was then driven in 
lengthening the slot several inches by tear- 
ing the sheet along the corner, and by in- 
serting other wedges at the end of the tear 
the whole sheet was torn loose the entire 
length of the edge of the safe in less than 
twenty minutes. Sheets of blotting paper 
soaked in nitro-glycerine were then slipped 
through the crack under the sheet and ex- 
ploded, ripping loose the entire sheet at its 
other two edges, and raising it as shown by 
the dotted lines 4. This was done on a safe 
which had the solid sheets 1, 2 and 3 bent 
round the corners, the joints coming at d, ¢ 
and f. Glycerine was run in at d and found 
its way through e and /, so that when ex- 
ploded the whole back of the safe was torn 
out. About three ounces of nitro-glycerine 
were used. Had the corners ‘‘butted” as at 
ce, ¢, ¢, the glycerine would have been intro- 
duced there. 

Safes with doors which are 
“ground in,” thus making a glycerine- proof 
door, as in Fig. 6, were opened experi- 
mentally by building a well-hole of putty 
at a on the joint and exploding about a tea- 
spoonful of glycerine on the outside, the re- 
sult being to ‘‘cup out” the outer sheet as at 
b, Fig. 7, and a, Fig. 6. In Fig. 7 cis the 
thread cut on the circumference of the door. 
A large well-hole, embracing the cupped out 
portion, was then made, and two ounces of 
glycerine placed therein, which fed itself 
around the thread in about ten minutes, 
tearing the door and part of the front of the 
safe out when exploded. One round door 
was found so tight in the threads as to pre- 
vent the passage of glycerine. This was 
opened by first cupping out the outside 
sheet as at «, Fig. 6, as explained, and 
pouring a half a teaspoonful of glycerine 
into the opening ¢. This soon passed down 
the joint between the plates, and when ex- 
ploded brought off the outside plate, which 
brought with it some of the screws holding 
it in place. Glycerine being introduced 
through these screw holes and exploded 
brought the second plate out and so on un- 
til the entire door in 20 minutes was lying 
on the floor in separate plates. 

Fig. 9 shows another method employed on 
a round 


round 


door. The outside plate / sur- 
rounding the door being softened, a slot e, 
Fig. 6, was cut down to the joint of the 
door and a wedge introduced to open a 
place for the glycerine. The most expedi- 
tious mode of taking out round doors, de- 
veloped by the experiments, was the drill- 
ing of an inch hole, m m, Fig. 9, all but 
through the edge of the door and safe, and 
exploding glycerine in this hole, the result 
being to open up the joints between the 
plates of the door and safe, so that several 
ounces could then be introduced, which 
brought the entire door out at once. I hope 
your readers will find as much to interest 
them in reading my imperfect description 
of these experiments as I did in observing 
them, and that some method may be the 
outgrowth, which will head off the tri- 
umphant burglar. 


es 

The daily papers of Chicago have investi- 
gated the little so-called labor riot in that 
city, and have come to the unanimous con- 
clusion that genuine workingmen, organ- 
ized or unorganized, had nothing to do with 
it. The affair was severely condemned by 
the labor organizations of the city, who 
rather naturally object to being blamed for 














LO 


the actions of men who never intend to be- 
come citizens, and are here because of over- 
drawn inducements held out to them, and in 
many instances because it was rather neces- 
sary that they get out of their native coun- 
tries without much delay. The genuine 
workingmen of Chicago are working, 
through their organizations, with capitalists 
to the end of securing employment for the 
unemployed, and there appears to be the 
greatest harmony between them. We be- 
lieve these are facts that ought, in simple 
justice, to be generally known. 

eae CE 
The Graphical Determination of Weights 

of Fly-wheels of Steam Engines.*— I. 





By Emi THEIss. 

The superiority over analytical methods 
of the graphical process for the determina- 
tion of fly-wheel weights is acknowledged. 
For while the former, to take account of 
variable ratios of expansion, degrees of com- 
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non-condensing, with cranks at 90° and at 
120° respectively. 

The object of a fly-wheel is to reduce the 
fluctuations of the speed of an engine, due 
to inequality of power and resistance. This 
regulation takes place for any engine toa 
certain degree, expressed by what is known 
as the coefficient of steadiness. [Rankine calls 
the reciprocal of its mathematical ex pression 
the coefficient of fluctuation.| The mathe- 
matical definition of this coefficient is— 

c= Vim (1) 
V mar, ~~ V min 

where V ,, is the mean velocity of the cen- 
ter of gravity of the fly-wheel rim, and 
V max. 2nd V mim, the greatest and the 
least velocities. The value of d is assumed 
as constant for any class of driving engines. 
The following values of d have been found 
satisfactory in practice : 


For engines operating— 

Hammering and crushing machinery 
Pumping and shearing machinery ... d = 20to 30 
Weaving and paper making machinery @ = 40 
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actual unbalanced steam pressures upon the 

piston are obtained from the indicator dia- 

gram by measuring from the expansion line 

to the back pressure line from the same side 

of the piston reversed, or to the back press- 

ure line of the diagram from the other side. 

The pressure corresponding with any posi- 

tion of piston found in this manner does 

not, however, represent the pressure actually 

transmitted at the crosshead. This is largely 

influenced by the inertia of the reciprocat- 

ing parts. To obtain the curves represent- 

ing these pressures, proceed as follows : 

W is the weight of the reciprocating parts, 

D the diameter of the cylinder, 

R the throw of the crank, 

s the stroke, 

L the length of connecting rod, 

» the mean speed of piston, feet per second, 

ec the mean speed of crark-pin, feet per 
second, 

q gravity, 

a the angle through which the crank 
moved for any position of piston. 
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laa 4 x .19 D® x 1,728 Oo 
(~~ 8.1416 x 32.2 x D® x 144 

(cos. @ + i cos. 2a 
expressing D in feet throughout. 


us 
_ v, the above expre: 


Substituting ¢ = ; 
sion becomes : 

qd = .224 v® (cos. a + }.c08. 2a) (2a) 
t.¢., q is proportional to the square of th: 
piston speed. This expression for g ma 
be represented graphically, and the curv: 
of pressure due to the inertia of the recipr: 
cating parts may now be constructed. 

In this connection it may be useful t 
point out an expeditious method of construc 
tion when fixed relations between 8, D an 
W are not assumed. 

From the expression for q, 


W (ve. at R . cos, 2 «) — 1 
L } 7 ps 
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g kk 
it is evident that curves having once bee: 
constructed for different ratios of throw of 
crank to length of connecting rod, they 
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pression, finite length of connecting rod, 
effect of reciprocating parts, involves the 
use of cumbrous algebraic expressions, that 
can be manipulated at all only after making 
certain simplifying assumptions, the graphic- 
al process deals with all the variable func- 
tions entering into the question with sim- 
plicity and clearness and an accuracy per- 
fectly adequate to the demands of practice 
Yet, however straightforward its applica- 
tion, an amount of labor is involved not 
always at the disposal of the designer. 
Tables of coeflicients, which by interpola- 
tion may serve to determine the desired 
weight for many of the ordinarily occurring 
cases, will therefore be useful. In the fol- 
lowing, under the assumption of certain 
general conditions, the graphical method 
has been employed for determining such co- 
efficients for single cylinder non-condensing 
and also for condensing engines, and for 
two-cylinder and three-cylinder engines, 


* Translation of a paper on this subject in the 
Zeitshrift des Vereines Deutscher 


Mayer. 


Ingenieure, by Karl 





Milling machinery ..... ad = 50 
Spinning machinery ..... .. .. ..-5 2= WW to 100 
Ordinary driving engines (mounted on 

bed plate) belt transmission ....... ad = 3 
Gear wheel transmission ciesaviaune oe eo 


As the weight of the fly-wheel is directly 
dependent on the relation existing between 
power and resistance, the first thing to be 
done is to represent these graphically, 7. e., 
to draw the crank effort diagrams for both 
and note their deviation from one another. 
The crank effort diagrams are derived from 
the indicator diagrams. The following 
data will serve to define these. The stroke 
was assumed as 7{ inches, the clearance as 
4 per cent.; the back pressure was taken as 
17 pounds; the cut-off assumed was such 
that the final pressure remained somewhat 
in excess of the back pressure, a condition 
conducive to economy. The final pressure 
was accordingly taken as about 19.5 pounds. 
Starting with this point, the expansion line 
was drawn as a rectangular hyperbola. 
The compression lines, likewise, were re- 
garded as rectangular hyperbolas. The 








Then the expression for the pressure g, due 
to the acceleration of the reciprocating parts 
for any piston position, is: 


q W ef cos, a 4 R cos, 2 a 
q R L 
(2) 
D* XK 144 


The (++) sign is to be regarded for the in- 
ward stroke, the (—) sign for the outward 


stroke. Assume in general, 
L 5 R, and s = 2D; 
then, 
y 2 
C= 4 4 uy x ‘ (cos. a +4 k cos, 2 a) 
Tv g Ds 


X gh (D in feet.) 
For non-condensing engines we may as- 
sume approximately, 
W = 441bs. + .18 D* (Din inches.) 
The error made will not be great if, as- 
suming a mean value of D 16 inches, we 
combine the constant 44 into the coeflicient 
of D8. 
Then W = .19 D, 
and for the value of g we shall have: 





may be made to answer for any engine, 
whatever its piston speed or weight of re- 
ciprocating parts, by simply reading off the 
ordinates on the proper scale. The curves 
crank : 

~ comprised 
conn, rod 
within the following table, shown on page 
11,may be readily constructed by means 
of the table of ordinates. The stroke 
being divided into ten equal parts, the 
eleven ordinates are calculated for the prop- 
er values of a corresponding with the as- 


for values of the ratio 


R 
sumed values of —. 


4 


W 


These ordinates are calculated for 4 
¢ 
c? . : of 
a * 1, and to obtain their correct value 
v 


in any case they must be multiplied by the 
value of that expression. For intermediate 
>» 

mean values of the ordinates 


may be taken without serious error. 
Curves constructed according to (2a) for 
different piston speeds, see Figs. 5 and 6, 
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intersect the axis of abscisse, in this case 
assumed to be the line of back pressure at a 
common point. 

Before reaching this point the ordinates 
represent pressures to be deducted from the 
steam pressures corresponding; after pass- 
ing that point they represent pressures to be 
aided. The same is indicated in the table 
of ordinates given above by the signs of 
(—) and (+). Fig. 5 shows this for the in- 
ward stroke. For the outward stroke the 
curves are reversed; the ordinates that were 
subtractive becoming additive, and vice 
versa (Fig. 6). In the present case the in- 
dicator cards for inward and outward 
strokes were taken to be the same, although 
the finite length of the connecting rod 
brings about unequal expansion and com- 
pression in practice. We are now in a 
position to determine for any piston position 
the pressure exerted at the crosshead. This 
pressure P is now to be resolved in the di- 
rection of the connecting rod, and then at 
the crank-pin in the direction of the tangent 
to the crank circle, in order to arrive at the 
crank effort 7’ (Fig. 2). The same end can 
be reached more directly by laying off z ¢ = 
P from the crank-pin z in the direction of 
the crank. The perpendicular distance 
from e to the connecting rod continued is 
the measure of 7: To draw the curve of 
crank efforts, the crank circle is developed 
intoa straight line of length s 7, divided 
into a convenient number of equal parts, 
and ordinates erected at the points of divis- 
ion equal to the pressures at corresponding 
piston positions. The curve drawn through 
the extremities of these ordinates will form 
the curve of crank efforts. The curves of 
Fig. 7 were obtained in this manner, thirty- 
two subdivisions being used, figured con- 
secutively, corresponding piston and crank- 
pin positions being designated by the same 
figures. These curves were obtained for 
different rates of expansion and of varying 
piston speeds, and for three degrees of com- 
pression, namely, to the initial pressure, to 
0.7 the initial pressure, and without com- 
pression whatever. The piston speed is not 
to be allowed to exceed a certain maximum 
for any given ratio of expansion and com- 
pression in order to avoid a reversal of the 
strains during the early part of the stroke, 
which will follow when the pressure due to 
the weight of reciprocating parts exceeds 
the steam pressures upon the piston. In 
Figs. 7 full lines show crank efforts when 
compression takes place to the initial press- 
ure; lines shown by dot and dash have ref- 
erence to compression to 0.7 of the initial 
pressure, while the dotted lines show the 
form the curves take when no compression 
whatever takes place. The construction of 
the curves is simplified by the fact that for 
varying piston speeds and a certain degree 
of compression the distances, measured 
upon any ordinate between the points of in- 
tersection of the curve referring to the com- 
pression considered and the curve of no 
compression for the same piston speed, are 
equal. We have now toconstruct the crank 
effort diagram of the resistance. For pumps 
ind blowers it is obtained from the dia- 
grams of the pump or blower cylinders 
precisely as the crank effort curves of the 
power were obtained from the diagram of 
the steam cylinder. 

——_+ e—_—__—__ 
Paying Workmen. 


In England wages are paid weekly. This 
is an almost, if not quite general, practice. 
In London Saturday is quite commonly the 
day chosen, but in Lancashire, the chief 
manufacturing center, Friday is the pay 
day, being made so in order not to interfere 
with the half holiday on Saturday which is 
universal all over Britain. 


It is contrary to law to pay wages in a 
saloon or in any medium other than coin 
current. This is under the provisions of 
the Truck act, which was a measure passed 
into law to forbid the payment of wages by 
checks upon a certain store, a practice which 
invariably degencrates into defrauding the 
workers by inferior goods at enhanced prices 
as isso much the case in the Pennsylvania 
mines to-day. 

In Lancashire the week ends on Wednes- 
day evening when payment is made on Fri- 
day morning in some cases. it being held by 
many employers that a day in hand is not 
an unreasonable period during which 
amounts are calculated, and that by pay- 
ment before the midday on Friday there is 
less risk to the worker than when the 
money is received in the evening, for it is 
said to be given up at once to the women 
for household expenditure and saved from 
the risk of the saloon. 

Prior to the passing of the Truck act 
there were some works wherein the cost of 
labor was brought down to the wholesale 
cost of inferior food and clothing bought in 
large quantities and retailed at high prices, 
and even where a part of the wages were 
paid in cash there was pressure brought to 
bear upon the workers to spend this also at 
the truck shop. 

The abolition of the iniquitous truck sys- 
tem was the beginning of a steady and con- 
tinuous progress on the part of the workers. 
The continuance of the system in some of 
the American States is pointed at by Eng- 
lish workers as conclusive proof of the in- 
ferior status in those districts of labor. 

No employer can possibly run a check 
store fairly. He will either rob his workers, 
or, if he is genuinely honest, he will go to 
the other extreme and rob himself. 
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The Limitation of Engine Speed, 





By BELL CRANK. 


A paper on this subject by Charles T. 
Porter was published in a recent number 
of the AMERICAN MACHINIST, and many 
persons not having particular knowledge of 
the subject will accept the conclusions 
stated therein without question, coming as 
they do from the pioneer high-speed engine 
builder of the world. All well-informed 
engineers know that to Mr. Porter belongs 
the credit of discovering and developing the 
possibilities of high speed in engines, and, 
therefore, it is with diffidence that I beg 
leave to offer some comments on the paper. 
It is stated that ‘‘in the important respect 
of economy of steam, the high-speed engine 
has proved a failure.” The chief cause for 
this is stated to be the excessive amount of 
waste room in the ports. This statement is 
made without the qualification which I 
think it should have to make it accord with 
all the known facts in regard to the subject. 
With respect to condensing engines itis a 
fact, but with non-condensing engines it 
has not yet been proved beyond dispute 
that the slow-speed engine is more economi- 
‘al with steam than the high-speed. It can 
be shown theoretically and has been estab- 
lished by experience that the clearance space 
in a non-condensing engine can be filled by 
compression, so that the waste room is not 
the cause of any serious loss of steam. All 
the force exerted in filling the waste room 
by compression is reacted on the piston, 
save that which is dissipated in friction 
caused by the act of compressing, provided 
the steam is being used at an economical 
point of cut-off. Mr. Sweet has previously 
pointed out another advantage arising from 
liberal compression when cut-off takes place 
very early, in the fact that it keeps the 
cylinder from being cooled by preventing 
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such a low terminal pressure at exhaust 
period, thus in a certain sense reducing the 
size of the cylinder to suit the load. It 
must be observed also that this cannot be 
done to any advantage if the waste room is 
below a certain percentage of the piston 
displacement, the limit depending on the 
amount of initial pressure that is attained. 
I have so far been unable to find any record 
of tests that would serve to show that the 
slow-speed, non condensing, automatic cut- 
off engine is superior to the high-speed in 
steam economy. To make the comparison 
of value they should both be run under the 
same conditions as to steam pressure and 
load, and each should have the ports the 
proper size for the speed tested at, and the 
valves, valve gear and governor should be 
of the same style. The compression should 
also be arranged at the most economical 
point for each. I am not aware that any 
comparative test of this kind has ever been 
made, and if Mr. Porter knows of any such 
tests, he can confer a favor on many of 
your readers by mentioning where they 
may be found. Lack of steam economy is 
not the chief reason for limiting the speed 
of non-condensing engines, but a combina- 
tion of other causes has prevented a full de- 
velopment of the high-speed engine. A 
few may be mentioned. It cannot compete 
with the condensing engine. It requires a 
high grade of material and workmanship 
and a complete and unfailing oiling appara- 
tus, thus making high first cost. It 
must be designed for the speed it is to run 
at and to suit the steam pressure used, and 
it will not run well at another speed and 
pressure. This makes it impracticable to 
carry a stock of completed engines for quick 
sales, as the requirements of customers as to 
speed vary so much. It requires better 
care and more watchfulness by the engineer. 
To be successful they must be built, sold, 
bought and used only by those who under- 
stand what it takes to make high-speed 
engines a success, or if the customer does 
not understand, he must be willing to em- 
ploy men who do. Mr. Porter has built and 
run with entire success engines that run at 
a much higher speed than he now recom- 
mends, and I know something of the diffi- 
culties he encountered when an endeavor 
was made to build them for the class of 
people who wanted engines at that time. I 
have seen Porter-Allen engines running in 
places and under conditions where it was 
hardly fit to put a decent grindstone, and it 
was nothing but their thorough integrity 
of structure and liberal wearing surfaces 
that kept them from going to rack and ruin 
in a short time. 

After Mr. Porter had demonstrated be- 
yond a doubt the possibility of high speed 
in engines, a considerable number of builders 
recognizing the benefits of high speed, but 
not knowing the real objections to it, nor 
knowing the first principles necessary to 
success, commenced to build engines and 
attempted to run them at a high speed, in- 
stead of designing and building high-speed 
engines. The natural result was many 
failures, and where failure was not complete 
the result was often painful to behold. 
This led to a reaction against high-speed 
engines which induced a general distrust of 
them. Slow but sure progress is being 
made in the development of high-speed en- 
gines, and what comes now will come to 
stay. A gain in economy may be made by 
compounding without losing the benefit of 
compression. 

In conclusion, I will say I am confident 
that the high-speed engine of the near 
future will be run successfully at a higher 
speed than the limit recommended by Mr. 
Porter. 





-<—>->—___—_ 
Steam Yacht * Marietta.” 


A trial trip was recently made with the 
steam yacht ‘‘ Marietta” which proved to 
be very satisfactory to her owner, and her 
designer, Mr. H. J. Gielow, 29 Broadway. 
She was built for H. B. Moore, President of 
the New York Lighterage and Transporta- 
tion Company, for service about the Sound 
and New York waters, the principal ends 
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in view being good accommodation and 
economical maintenance of a reasonable 


high speed for a cruising craft, and her 
trial trip demonstrated that these qualities 
have been realized. A speed of 18 miles 
per hour with natural draft was obtained, 
and she proved herself to be a very com- 
fortable and stanch boat, the trial trip being 
made on one of the recent stormy days. 
Her length is 113 feet 2 inches over all, 16 
feet beam, 8 feet 5 inches depth of hold, and 
6 feet 6 inches draft. The hull is of mild 
steel ,°; inch to ,, inch thick ; the yacht has 
a fair sheer, good freeboard and well shaped 
overhangs. There are three bulkheads (a 
collision bulkhead forward and one at each 
end of the engine space). The deck house 
is 18 feet long, the forward portion forming 
the pilot house, and the after part is used 
for a dining saloon. The main saloon below 
deck is 15 feet long, furnished in the usual 
manner for day use, but with folding berths 
and curtains by which it can be divided into 
four separate rooms. Abaft the saloon is 
the companion, with toilet room to port and 
a store room to starboard, while abaft is the 
owner's room, 10 feet long and extending 
across the boat. The yacht is fitted with 
electric lights and fans. 

The engine is of the triple expansion type, 
cylinders 10, 15 and 24 inches diameter, 
stroke 15 inches. The propeller is 4 feet 9 
inches diameter, pitch 7 feet 3inches. Steam 
is supplied by two Roberts safety water 
tube boilers, about 5 feet wide and 7 feet 
long. Grate surface 50 feet square, heat- 
ing surface 1,620 square feet. They were 
built to carry a working pressure of 250 
pounds per square inch, and tested to 400 
pounds hydrostatic pressure, and 250 pounds 
steam pressure. 

The engines were built by J. W. Sullivan, 
of New York, and the hull was built by 
Pusey & Jones, Wilmington, Del. 


[Anumacrunass, 
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8S. B. Sandy is about to commence the erection 
of a new foundry at Philadelphia. 

The Llano (Tex.) Ice Company will at once re- 
build its factory, recently burned. 

The Breithaupt Leather Company will erect a 
new building at Listowell, Canada. 

The Valley Mill at Youngstown, Pa., is busy 
making improvements at the plant. 

The Hennepin Paper Co., Little Falls, Minn., will 
add a new water wheel to its plant. 

William Tuxworth is setting up the machinery 
in his new saw-mill at Montreal, Ga. 

It is stated that the Heath Rail Joint Company 
will locate its plant at Pittsburgh, Pa. 

The Citizens’ Street Railway Company will erect 
a new power plant at Indianapolis, Ind. 

A. J. Cranor, of Winchester, Ind., will probably 
establish a cooperage at Baton Rouge, La. 

The Fostoria Glass Co., Moundsville, W. Va., is 
making extensive improvements to its plant. 

Kimble & Brandenburg will enlarge their ex- 
tensive cotton ginnery at Duncansville, Tex. 

The E. B. Eddy Manufacturing Company will 
erect another large paper-mlll at Hull, Quebec. 

The Union Pulp Company has been making 
needed repairs about its plant at Carthage, N. Y. 

The Trinidad (Colo.) Iron and Steel Company, 
with a capital stock of $50,000, has been formed. 

J.M. Pearlstone & Co.’s new cotton-ginning es- 
tablishment at Buffalo, Texas, will cost about 
$5,000 

A lot of new machinery has been placed in the 
new addition to the Allison Machine Shop at Hazel- 
ton, Pa. 


The Gould Paper Company, of Fort Leyden, N.Y., 
has increased its capital stock from $60,000 to 
$260,000 


Extensive repairs and alterations are being made 


about the Scythe and Axe Works at North Sara- 
toga, N. Y. 


Work will shortly be commenced on the en- 
largement of the Phoenix Iron Works plant at 
Meadville. 


Judge Engel, of Ravenna, O., will establish a 
saw mill plant on property recently purchased at 
Irma, Ky. 


It is reported that Shepard & Son will soon re- 
move their morocco business from Westport to 
Bethel, Conn. 

An increase of $50,000 has been made in the 
capital stock of the Griffin Car Wheel Company, at 
Detroit, Mich. 
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Work has begun on the buildings for the Georgia 
Carolina & Northern Railroad repair shops, etc., 
at Abbeysville, S. C. 


The Troy (N. Y.) Nickel Works Company will 
erect a large plant on property recently purchased 
at Mechanicsville, N. Y. 


Four cylindrical boilers and a new 150 horse en- 
gine will be placed in the Wilson Cypress Com- 
pany’s lumber-mill at Palatka, Fla. 


The Buffalo Heating and Ventilating Company 
has commenced the construction of its plant at 
Homewood Park, near Buffalo, and will be ready 
to begin business early in November. 


The Western Block Co., of Lockport, N. Y., bas 
issued a new catalogue, which describes standard 
and new forms of blocks, such as are used in the 
rigging of vessels, and for similar purposes. 


The Foster Engineering Company, of Newark, 
N. J., are making fifty of their pressure regulators 
for the steam heating of trains, on an order from 
the Consolidated Car Heating Co., of Albany, ‘Fae 


The Hauss Iron Mail Crane Co., of Indiana, has 
been incorporated. The company has a stock of 
$100,000, and will build an extensive plant in New 
Albany for the manufacture of its goods. 


The Furnace Fire Clay Company, at Salineville, 
O., which has large contracts in Youngstown, has 
decided to rebuild its plant, destroyed by fire some 
time ago. The capacity of the works will be more 
than doubled. 


Last week, by a curious blunder, we announced 
that the new addition to the Billings & Spencer 
Co.’8 plant was nearly completed, when, in fact, 
it bas been completed and occupied for some 
months past. 


The Newton Machine Tool Works, of Phila 
delphia, have issued a new catalogue of cold saw 
cutting-off machines, in which a great many 
varieties of machines for sawing and cutting off 
iron and steel bars of all shapes. 





The Cincinnati Corrugating Company, of Piqua, 
Ohio, has issued a new catalogue, which gives full 
information regarding iron roofs and other sheet 
metal building material. It will be sent upon ap- 
plication, and will be found useful to those inter- 
ested in shop buildings or manufactories. 


Warren Webster & Co., of Philadelphia, have 
just completed at Camden, N. J., the construction 
of a spacious and substantial machine shop for 
special work, 65 by 150 feet, built on the modern 
plan of brick and iron. A steam engine and boiler, 
together with a traveling crane of three tons ca- 
pacity, has been installed. A complete outfit of 
new and the latest improved machinery and ap- 
pliances is being introduced. 


A new catalogue has been issued by the C. W. 
Hunt Co.,45 Broadway, N. Y.,in which their spe- 
cial machinery and appliances for handling coal 
and other materials are very fully illustrated and 
described. There is much valuable and suggestive 
information in this catalogue for all those who 
are interested in the handling of materials in bulk 
or in moving articles about within buildings or 
manufacturing establishments. 








Machinists’ Supplies and Iron. 


New York, August 30, 1893. 


Iron—American Pig —We quote Standard North- 
ern brands, No. 1 Foundry, $14.50 to $15.00; No. 2, 
$13.50 to $14.25; Gray Forge, $12.25 to $12.50. South 
ern brands of good quality are obtainable at $13.75 
to $14.50 for No. 1 Foundry; $12.50 to $13.50 for No. 
2, and $11.75 to $12.50 for Gray Forge. 

Antimony—The market is lower. We quote 
L. X.. 10c. to 10.05¢.; Cookson’s, 10%c. to 10%4c.; 
Hallett’s, 9.70c. to 934c., and U. S. French Star, 
10lKe. 

Copper—The market is dull: values are more or 
less nominal. There are offerings of Lake Copper 
for spot and future delivery at 9.55¢c., and the best 
price bid is 9.25e. Casting Copper is held at 9c. 
to 94e. 

Lead—On account of the light stock the prices 
have an upward tendency. Sales have been mad+ 
at 3.674g¢c . and the demand is improving. Sellers 
are now asking 3.75c. for carloads. 

Lard Oil—Prime is quoted at 65c. to 67e. 





THE MASON BALANCED VALVE 


Is a double piston or seated balanced valve, for which we have found a ready 
sale in the many cases where such valves are used, 
of our valve is in the guide for the valve stem, which is 
cast on the bonnet, thereby keeping the valve stem in a 
For this reason it is im- 


direct line with the stufling box. 


possible for the valve stem to bend, and the packing C\\) 
seldom has to be renewed: 


The 
sizes up to two inch are made of 
the best steam metal; above that, 
of cast iron, lined with steam 
metal. A knuckle-joint tapped 


for three-eighths rod is on the same stem of each valve, 
This saves expense in making connections. 


MASON REGULATOR CO., Boston, Mass., U. S. A. 





The principal advantage 





MECHANICAL DRAWING. 


By Prof. CHAS. WM. MacCORD. 


Part I.—Progressive Exercises. 
Part II.—Hints to Draftsmen. 
ON MM io is wo oan ... $4.00 


JOHN WILEY & SONS, NEW YORK. 


Ready Made Cut Gears. 
Ready Made Cast Gears. 
Keady Made Brass Gears. 
diears Made to Order. 
Gear Cutting. 

Gear Book, 15 cents. 
Treatise on Gears, $1.00. 
Gear Cutting Machines. 
GEORGE B. GRANT, 
Lexington, Mass., 

and 125 South Lith St., 








Philadelphia, Pa. 





FITCHBURC MACHINE WORKS, 


MANUFACTURERS OF 





FITCHBURG 
AND OTHER yw = 


SEND FOR 
CATALOCUE E. 





a ENGINE LATHE 


Horizontal Boring and Drilling 
Machine. 


THE CELEBRATED 


= METAL-WORKING MACHINES, 


FITCHBURG, 
MASS. 











DIES WILDER M’F’6G CO., 
@ Machinists & Tool Makers, 


Punch & Die Work & Tool Making of all descriptions, 
ESTIMATES FURNISHED. 
Special attention given to Electrical and Typewriter Work. 


219-228 Washington St., Salem, Mass. 


A SPLENDID 18-INCH LEVER DRILL 


CAT. NO. 3 AT VERY LOW PRICE. 








THE GEO. BURNHAM CO., Worcester, Mass. 
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WHEELER CONDENSER 


& ENGINEERING CO. 


89 & 41 Cortlandt St., New York. 


MANUFACTURERS OF IMPROVED 


SURFACE CONDENSERS. 


~The Wheeler Admiralty Condenser 
The Wheeler Standard Condenser, 


' ‘Condensers for Electric Light and Power 
Stations, Mills, Mines, Ice and Refrigerating 





Spelter—The market is dull. There are sellers 
at 3.65c. to 3.70¢c., but no buyers 

Tin—The market is easy. Sales have been made 
at 19.05c. to 19.10c. for spot, and 19.05c. to 19.25c. 
for September. There is a decided upward tend- 
ency. 








2% WANTED* 


** Situation and Help” Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make aline. Ccpy should be 
sent to reach us not later than Saturday morning for 
the ensuing week's issue. Answers addressed to our 
care will be forwarded. 


Pattern maker wishes position; good workman. 
C. H. Inman, East Thompson, Conn. 





ist-class machine draftsman of drawing room ex- 
perience is open for position. Box 82, Am. MAcH. 


Wanted—Situation by draftsman exp’d in auto- 
matic eng. & boiler work. Al refs. Box 83, AM. MACH. 


Practica] draftsman wants position. Address K., 


Box 80, care AMERICAN MACHINIST. 


First-class tool maker and a good draftsman, 
wants position. Address Box 84, care Am. MacH. 


Mech. draftsman, foreman, 12 yrs.’ experience on 
marine and stationary work desires a change, best 
ref. from present employers. Box 61, AM. MacnH. 


Wanted--Pos. as draftsman by an apprenticed 
mechanic with tech. education and 2% yrs’. draw- 
ing room exp.; age, 24. Box 81, Am. MACHINIST. 


Wanted—Situation by first-class mechanic, as 
general foreman or assistant in general machine 
shop and first-class engine works: thoroughly un- 
derstands indicator. J. D., AM. MACHINIST. 


Wantei—Position as foreman of aniron foundry, 
by a practical foundryman; 28 years’ fuundry ex- 
perience, 14 years as foreman; thoroughly under- 
stands handling men. Box 79, Am. MACHINIST. 


Wauted—Position as sup’t, or foreman, by man 
skilled as such, in gen. machine shop and foundry, 
37 yrs. old, 12 yrs in charge of shops, sober, indus- 
trious, thorough mechanic, accustomed to con- 
tracting, gen. mach’y, steam plants, familiar with 
foundry. ‘A. B.C.,” care Whitcomb, Mo, 





Position by draftsman, graduated from Sweden, 
with 6 years’ exp. in machine tools, hydraulic ma 
chinery and shaftings. Box 85, AM. MacHINIST. 








-- MISCELLANEOUS WANTS + 


Advertisements will be inserted under this head at 
35 cents per line, each insertion. Copy should be sent t 
reach us not later than Saturday morning for the ensu 
ing week's issue, Answers addressed to our care will 
be forwarded 





Cheap 2d hd lathes & planers. S. M. York, Clev’d, O 
Auto. Steam Flue Cleaners. Kelley Co., Erie, Pa 


For Sale—Second-hand drill presses, engine lathes 
& planers. Dietz. Schumacher & Co., Cincinnati, O. 


Light and fine machinery to order: Foot Lathe 
Catalogue for stamp. E. O. Chase, Newark, N. J. 

Drill press, 38’ swing, $75. Turret lathe, $100 
Screw-cutting lathe, 18’’, $120. Box 229, Am. Macu 

Rubber, metal and compositivn patterns for 
carding & grouping; small rubber & metal work to 
order. John T. Usher, 116 E. 54th St., New York. 

We will pay 50 cents each for copies of the 
AMERICAN MACHINIST Of December 4, 1886 issue, 
must be unsoiled and in good condition. AMER: 
CAN MACHINIST PUBLISHING CoMPANY, 203 Broad- 
way, New York. 

For sale—A complete set ot patterns for a 12x6 
screw cutting automatic cross-feed engine lathe, 
with all modern improvements; easy to build 
some new features, and a very good tool room 
lathe; this is a bargain; patterns cost $250: will be 
sold for $100 cash. W.H. Ermentrout, Reading, Pa. 

Wanted—Two exhaust fans, with from 30” to 40” 
inlets. Give weight & present condition, whether 
steel plate or cast-iron case, and other full particu 
lars. Also state price delivered Edison, N. J. 
(C. R. R., of N. J.). Address, Thomas A. Edison, 
Orange, N. J 





HENRY CAREY BAIRD & CO., 


INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
810 Walnut st., Philadelphia. 


t#- Our New and Revised Catalogue of Practical and Scien 
cific Books, 88 pages, 8vo.. and our other Catalogues and Cir 
culars, the whole covering every branch of Science applied 
to the Arts, sent free and free ot postage to any one in any 
part of the world who will furni-h his address. 
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THE DEANE 


OF HOLYOKE 


EAM PUMP 


DEANE STEAM PUMP CO., 





HOLYOKE, MASS. 
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PERFECT SCREWS ATA SINGLE CUT 





FINE TAPS, DIES, REAMERS, ETC. 


Lightning and Green River Screw Plates. 


Tap Wrenches, Bolt Cutters, Hand and Power 
Drilling Machines, Punching Presses and other La- 


bor saving Tools. SEND FOR NEW CATALOGUE. 
WILEY & RUSSELL MFG. CO., 


GREENFIELD,’ MASS, 





So_e REPRESENTATIVES 


BOSTON: tt & {3 Oliver St., 


"R. MUSHET’S SPECIAL STEEL” 


SAVES LABOR in being able to run at GREATLY INCREASED SPEEDS. FEWER GRINDINGS. No WASTE inredressing, 


IN THE UNITED SrareEs. 


B.M. TONES c& CO., 


NEW YORK: 143 Liberty St. 





Modern [esign. 
Valuable Features. 


CATALOGUE FREE. 





SEBASTIAN LATHE CO. 


117 & 119 Culvert St., Cincinnati, 0. 


Manufacturers of Foot and Power 


ENGINE AND SPEED LATHES, 


For General Machine and Jobbing Shop, 
Electrical and Experimental Work. 


DEALERS IN MACHINISTS’ TOOLS AND SUPPLIES. 





PECK’S PATENT 


DROP PRESS, 


MANUFACTURED BY 


MINER & PECK MFC. CO., 
NEW HAVEN, CONN. 


Screw Cut- 
ting Auto- 


matic Cross 
A Feed, etc. 
Rertnscon, wre manatee 


|_ “Star” 
Foot Lathe 
Swings 

9x25 in. 












pea mascat o 
, Scroll Saws, H Catalogue 
\ a FF Circular Free 
SS ; Saws. lathes of all our 
4 = Mortisers. Machinery. 











Seneca Falls Mfg. Co. 687 Water St., Seneca Falls, N.Y, 





FOR LAGGING LOCOMOTIVE BOILERS. 


United States. 


87 Maiden Lane, NEW YORK. 





Plants. Condensers with and without pumps. 


ASBESTOS CEMENT FELTING, 


Samples and Descriptive Price List Free by Mail. 


We are prepared to take Contracts for applying 
Steam Pipe and Boiler Coverings in any part of the 


H.W. JOHNS MANUFACTURING 60. 













87 MAIDEN LANE, 
NEW YORE 
GHCARG, PHILADELPHIA, LORDOE. 
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DON’T ACCEPT ANY SUBSTITUTE FILE. 
INSIST ON HAVING 
NICHOLSON. 


3000 
VARIETIES FILES 
(X. F.] & INCREMENT CUT FILES. 
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BERLIN IRON BRIDGE CO. 


Office and Works, 
No. 8 Railroad Ave., East Berlin, Conn. 


CHAS. M. JARVIS, Pres, and Chief Engineer. 
FRANK L. WILCOX, Treasurer, 


BURR K. FIELD, Vice-President. 
GEO. H. SAGE, Secretary. 


Builders of 
“'sSurpiing 
pue seSpug 1093g pue uoly 








Engineers, Architects and 








The above illustration is an exterior view of the Boiler Shop and Blicksmith Shop designed and built 
by us for The Wm. Cramp & Sons Ship and En gine Building Co., at Philadelphia, Penn. 
The building is 114 feet in width and 315 feet in length, “the frame-work 
being of Iron covered with Corrugated Iron. 


SEND FOR OUR ILLUSTRATED CATALOGUE. 


A NEW _#/imustT BE SOLD AND 
ztsz——, CRANK SHAPER. | REMOVED AT ONCE. 


The Entire Equipment of the United Electric 
pl heed arsine: Traction Company, of Marion, N. J., com- 
¢ 4] prising 
2 Sra wie ROTOR | 31 amine Lathes, from 14” to 48” swing. 
15 Hand Lathes, from 10” to 20” swing. 
Get Photos & Prices. 5 Planers, from 24'’x5’ to 42’’x12’. 
NOTHING LIKE IT. 6 Shapers, trom 15" to 20” stroke. ;' 
j 13 Drill Presses, all sizes up to 32” swing 
Fox Bg 005! 8 Milling Machines, Plein and Univ aa. 
325 NOB. mee 2 Brown & Sharpe Screw Machines. 
Grand Rapids, Mich, 1 Lirge Newton Slotting Machine. 
oe fo Office, — 1 Large Radial Drill Press. 
Cry ae Sia Worla’s! | ...2 Gould & Eberhardt Automatic Gear Cutters, 
Columbian Exposition. 36'’, 48’’, and 60”. 
1 Betts Machine Co. large Horizontal Boring Mill. 
1 No. 2 Diamond Universal Grinding Machine. 
SECOND-HAND AND NEW MACHINERY, 
Planers. Sh. x22 ft. 
in.x16 ft. 










‘ddd VHS 
MNVUO ‘NI ST 








Planers. 25 in.x5 ft. 
24 in. x5&6 ft. 

“ 24 in.x4 ft. 

ata 22 in.x5 ft. 





2 Large Bliss Power Presses 
1-10 H. P. Baxter Engine, with 15 H. P. Boiler, 
complete, as good as new. 
Also, Tool Grinders, Die Sinkers, Tapping Ma- 
“ bd x12 ft. chines, Bolt Cutters, and large Pattern and Blacs- 

“ 81 in.x8 ft. smith Shop Equipments. 
“ 26 in.x7 ft. These tools are all in Al condition and of the 
90 in. x 20 ft. Engine Lathe Triple Geared. very best makes in this country. They will be sold 
80 in.x18 ft, Engine Lathe Geared Face Plate. at remarkably low prices, and must be disposed of 
2in.x35 ft. Engine Lathe Horizontal Boring Machine, one end. | at once. 


0 fae tg Engine Lathe. Machine Tool Co. Shafting Lathe. |" Cail at our salesroom and inspect them, or write 
33 in.x27 ft. for complete descriptive circular and price list. 


32in.xl2, 14, 16, 18 ft. Bed. 


New Engine Lathe. 
28 in.x22 ft. Engine Lathe, cheap. 


THE GARVIN MACHINE CO., 





25 ir New do do 

cae a lhUSlCUDS LAIGHT & CANAL STS., NEw YorRK. 
20in.x 5, 6,8 & 12 ft. do 24 Hand do do 

1kin.x 6,7 &8 ft. do New& do do do 

l7in.x 8 ft. do do do do 

l6in.x6 & 8 ft. do do do do do 

lo in.x6 &8 ft. do do do do 


SPECIAL LIST. 


Decond-haad Machinery, 


WILL BE SOLD LOW. 


Car Axle Lathe, Bement. | Driving Wheel Lathe 88 in. 

15, 16, 18, 25 in. Grank Shapers. | Wheel Quartering Mach., 
20, 24, 26 & 30 in. Geared Shapers. Double right and left hand, 
20, 22, 24, 28, 30 & 36 in. Drills, No. 0 Turret Lathe, 
Bolt C utters. Am. Tool and Mach. Co., 
and 10 in. Stroke Slotters 24 in, Swing, 8 ft, Bed. 
Lot of Lincoln Pattern Millers and No. 1 P. & W. Millers. 

2 Spindle Drills. Garvin. 

No. 12 Turret Lathe J and L, 3& hole. 

1100 and 3000 lb. Bement Steam Hammer. Steves 

100 lb. Steam Hammer. SEND FOR 





40 H. P. Vert. Engine. N. Y.S.S. P. Co. MAY LIST, 
U pright Boring and Turning Mill, 38 in. swing, with 
120 BROADWAY. NEW YORK Universal Milling Machine. New features 

Lincoln Milling Machine. Good order. 
C 0 0) K F & C 0) * Radial Drill of E xtra Weight and Power, 43 in. arm. 
National No. 3 Double Bolt Cutter, with Dies. Good. 
as oF 18 ** x9 ‘* Putnam, complete, with 
e hue k and. CTOSS feed. Alorder. 
an 1 a sad 6 * =? ¢.. Y.S. Eng. Co., com- 
plete aS chuck. Good order. 
Planers, 22 in. x 5 ft.:; 24 in. x 6 ft.; 24 in. x 8 ft.; 30 
STATIONARY in. x Sand 10 ft.; 36in. x 12 ft. Good order. 
+ 
PORTABLE, 
SUCCESSOR TO 

E. P. BULLARD’ * 14 Dey ‘St. 


300 H. P. W Fan te Jone Comp’d Engine. 
Brown & sharpe’s No. 2 Vertical Turret Chucking 
with chasing bar. Good order. 
° 18 * x10“ Hendey, epd. rest, cross 
NEW YORK. 
22° x16ft.,Heavy modern style. 
Boiler Bending Rolls, ** Improved Sty le,” 8and 10 ft. 
Write for Catalogue and 








Cross St . 


EDUCED PRICES OF, 


LeCOUNT’S LIGHT STEEL DOG. 








No, INCH.  PRICB. ; No. INCH. PRICE 
ane $3 | 8 Ss .. Sue 
Pet Se Small set ele 
ee ame fk ee ye 
eae ae 60 | 10.... we 0s. Se 
ee RRR as ee 8%.... 1.70 
Pisces a | 12..... 4 1.90 | 
. RS 1 1.00 | Full set of 12— 12. 00 | 








Cc. W. LeCOUNT, South Norwalk, Conn. 


RL ee ods are for sle by CH: és. CHURCHILL & CO., L’t’d, 21 


London, England. 








BORING «> TURNING MILLS 


COMBINING EVERY IMPROVEMENT. 
14 SIZES FROM 5 TO 20 FEET. 


BETTS MACHINE COMPANY, 


WILMINCTON, DEL. 
Chicago Office: 14 South Canal St. 














16 in.x48 in. Brown En 
Two Heads. A1 order, 
GEO. PLACE MACHINE CO., | 
Machine. A1 order. 
Brown & Sharpe's No. 5Screw Machine, 13¢ in. hole, 
Upright Drill, 40in., Bk. Gears, Auto. feed, Al order. 
HIN 4 ST Enyine Lathe, 1: 2in. x 6 ft., complete. Good order. 
163 rT 16 ** x6 “ New Haven, complete 
feed andck. A1 order. 
es - 20°*' x8ft., Heavy pattern. with 
VERTICAL, chuck and cross fd. A1 order. 
epd. rest and crosstd. Ail order. 
HORIZO 9 a : 24° x 12ft., Putnam. Good oraer 
Shapers. 6, 8. 9, 12, 1! 5 and 22 in. stroke. 
mention this paper. N.Y. Mach’y Warerooms. NEW YORK. 





use of 





Lruavd, Fanneovan & Norrow Co. 
WET EMERY GRINDER. 


Any amount of water easily applied without the 


Pump, Hose, Treadles, Cocks, or any of the 


objectionable features common in this class of 
Machine. 
does the work perfectly and quickly. 
rig practically as simple as the old-fashioned grind- 
stone trough and much more effective. 
circular. 


LELAND, FAULCONER & NORTON 60., 


96 TO 106 BATES STREET, 


Truing Device, which is inexpensive, 
The whole 


Send for 


DETROIT, MICH, 





PATTERN MAKERS’ SHOOT PLANE & JACK BOARD. 





A.J. WILKINSON & C0. 


180 to 188 WASHINGTON ST., 


SEND FOR CIRCULAR. 








ELECTRICON 





The Best Anti-Friction Metal in the World. 


FOR ALL 


MACHINE, RAILWAY AND MARINE BEARINGS. 


HIGH QUALITY. LOW PRICE. SEND FOR SAMPLE, 


UNION ELECTRIC COMPANY, 


Manufacturers and Sole Agents, 


45 BROADWAY, WN. Y. 





THE BEST WORKMEN 


ARE USING 


GROBET 
SWISS FILES. 


MONTCOMERY & CoO., 


105 FULTON STREET, 
NEW YORK CITY. 


ANY COMPANY 


contemplating the expenditure of a large amount in the 
establishment of a manufacturing industry, requiring tbe 
use of a thoroughly equipped Machine shop, Boiler shop 
Foundry and Smith shop plant, well located on competing 
trunk lines of railroads‘and in a good labor market, is in 
vited to address, STIMSON, WILLIAMS & CO.. 
Bryant Buildiug, 55 Liberty St., New York. 

















al.KEY-SEAT SETTING GAUGE 


PATENT UNIVERSAL SCREW-CUTTING CENTER 


g-wvne x co TWIST DRILL GAUGE 


. BOSTON, MAaSs. Ser r 


FOR SALE. 


Second-hand 36-inch Eberhardt’s Patent Automatic 
Gear Cutters, for cutting SPUR GEARS only, also 
for cutting Spur, Bevel and Worm Gears, All in 
condition, being rebuilt at our own Works, These were 
taken in exchange for our new type. Also No. 3 Baker 
Blower, good condition, only little used, and one second- 
hand 36-inch Full Hrainard Gear Cutter, good condition, 
and a bargain. Photos and full information write to 


GOULD & EBERHARDT, Newark, N. J. 












PRATT INSTITUTE, 


BROOKLYN, N. Y¥. 
Department of Science and Technology. 


The two years’ Day Course in machine work gives a 
thorough preparation for practical work. Tuition $30.0 
yer term of six months. Evening Class meets on Monday, 
Vednesday and Friday of each week for course of six 
months, beginning September 25. This course affords the 
best possible opportunity for beginners at the trade to ob. 
tain a thorough training in the use of all the shop tools. 
Tuition for term of six months, $15.00 , Tools and materials 
furnished without extra charge. For tuition and further 
particulars, address, 


F. B. PRATT, Secretary. 








ALL KINDS IN STOCK, 
Manufactory, SHEFFIELD, ENG. 

Chief Am. Office, 91 JOHN ST., N.Y. 
WM. JESSOP & SONS, LD, 


Established a century ago. 


WORTHINCTON 
CONDENSERS. 


ACCRECATINC IN CAPACITY 


276,320 
HORSE POWER 


ARE NOW IN USE. 
SEND FOR SPECIAL PAMPHLET. 


HENRY R. WORTHINGTON, 
NEW YORK, 


BOSTON, PHILADELPHIA, 
ST. Louis, 


TOOLS, 
DRILLS, 
DIES, &c. 














CHICAGO, 
DENVER, 
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SAAC LER IDPS 


tablished in Corner Lake & Kirtland Sts,, Cleveland, 0, 


CLEVELAND TWIST DRILL CO. BB Queen Victoria St., London, Eng. 
GRAHAM TWIST DRILL AND CHUCK CO., DETROIT, MICH,, U. S. A. 





THE BUFFALO STEAM PUMP CO., 


MANUFACTURERS OF BUFFALO, N. Y. 


STEAM PUMPS 


Fok ALL SERVICES. 
NEW YORK OFFICE, 76 JOHN STREET. 









SOLE MANUFACTURERS oF 


GRAHAM'S GROOVED SHANK TWIST a CHUCKS. 





Send for Catalogue: 





Endorsed by Practical Mechanics Everywhere. 


TURRET CHUCKING LATHE. 


The Turret on Saddle in an Adjustable Box Tool, Large 
and Long Spindle. 

Bed, Head, Stock and Side Rails one and the same Casting. 
Immense Power. 
Especially designed for duplicating 
work, Absolutely Rigid. 


THE 
LODGE & SHIPLEY 


MACHINE TOOL CoO., 
CINCINNATI, OHIO, U. S. A. 














WORCESTER, 
MASS. 


Ww 
Forgings 


WYMAN & GORDO 








ADAMS 


Automatic Bolt-Threading & Nut Tapping Machine. 


Made in all Sizes to Cut from 1-4” to 6”. 
The simplest and most durable machine in existence. The thread- 
iy ing head is made entirely of steel. No links, levers, springs, caps, 
=m cases, blocks or die rings in or about the head. Separate Heads 
and Dies Furnished. Write for descriptive circular and price 


Capitol Mfg. Co., 125 to 137 Rees St., Chicago, Il, U. 8. A. 


Agents for Great Britain, CHARLES CHURCHILL & co. , Ltd., 
21 Cross Street, Finsbury, London, E. C., Engiand. 














, MGHCAN WATCH TL Ch LATEST IMPROVEMENTS. 
er NEW STYLE. 

NEW PRICES. 
GROWING RAPIDLYin FAVOR 


Waltham, Mass. 
Cc. H. REDMAN & CO.,,; 



















Hot Iron 


“Wwe > op Steel, 
"y R. KING MFG. CO., 


ERIE, tith & 12th Sts., 
JERSEY CITY,N. J. 


MACHINERY AND TOOLS, 
Heavy Machine Castings. 


STEEL BALLS 


¥@"’ to 2’ in stock, sizes to 4” 
to order. 


Circular and Prices on Application. 


14 in. x G ft. 


ENCINE LATHE. 





22 in. x 8 ft., 10 ft., 12 ft., 14 ft. x16 ft, 
LATEST IMPROVED 


ENCINE LATHES. 
Patent Radial Drills a Specialty. 








ADDRESS 


DIETZ, SCHUMACHER & C0., 


Seunene to DIETZ, GANG & CO., 


58 & 6O PENN ST., 


Grant Anti-Friction Ball C6, 


Fitchburg, Mass, U, 8, A, ie kee 
EICKEN & CO.’S CRUCIBLE TOOL STEEL 


GEN, WESTPHALIA, GERMANY. 


SPECIAL No. 8, fs a fine finish on the hardest Rolls; Boss Cold Chisel Steel; High Grade 
Tw Drill, a] Punch, Reamer. Wood and Milling Cutter Steel and Blanks. 
he HIGHEST QUALITY; Inducements to the Trade and large Users. 


"SOW vasetan | INPORTERS & EXPORTERS. 22252 §c, Aes 


EDW’D VORSTER. + (79-85. Moore St., New York. 
BLAKE & JOHNSON, 


WATERBURY, CONN. 


<=> Builders of WIRE FORMING MACHINES 


With F. B. Manville’s Patent Sliding Former, 


For making articles from the coil, of either round, half-round, flat, or square wire, 
fe in shape to those shown in the cut herewith. Also similar articles made to 
order. 

Send somnples of articles required, and mention quantity wanted, that we may 
quote prices for either machine or the goods, whichever may be desired. 


=~ Bicycle and Labor Saving Machinery a Specialty. 





A. 





Flexible Metallic Fillet 


~ For Pattern Makers. 8 Sizes. 
Ke, WHITE, 44 N. 4th St. Phila. Pa. 

















THE J. L. TAYLOR Sole Manufacturers. 
PIPE AND NUT WRENCH. 


: aan 


ACENTS, 
fork. 
















J. ig TAYLOR PIPE & NUT WRENCHy ] 
PAT? DEC.1, 1891. 








Send for Circular. 
SEND FOR CATALOCUE. 


ea yee SCREW CO. 





—_— SWEET’S 
iis Measuring Machine. 
The only micrometer 

that will not Jose its 

accuracy by wear. 
Sat'sfaction Guaranteed, 
SYRACUSE 
TWIST DRILL CO., 


Syracuse, N. Y. 


Manufacturers of Set, Cap & 
Machine Screws, Studs, etc. 











Order now before our stock | *# 
of papers is exhausted. 


ODERN LOCOMOTIVE 
CONSTRUCTION.” 


ADDRESS : By J. G. A. MEYER. 
‘American Machinist, | PO Ragen Re he ge 


Machi t 
203 BROADWAY, | ier wall be sent by malt to any address 
NEW YORK. 


RACTICAL 
DRAWING.” 


By J.G. A. MEYER. 

This valuable series of 93 articles 
having been concluded, copies of the | 
American Machinist containing | 
them will be sent by mai! to any address 
in the U.S., Canada or Mexico, ton 
or single copies, 5 cts. each, postpai 


)BICKFORD DRILL AND TOOL CO. 


3 PIKE STREET, CINCINNATI, OHIO. 
BUILDERS OF 


“Ll UPRIGHT, RADIAL, HALF AND FULL 
= UNIVERSAL RADIAL DRILLS, 


BORING AND TURNING MILLS. 


WE LEAD, OTHERS TRY TO FOLLOW. | 


If it is not true that we are building THE BEST BLOWER now on the 
market, why this haste on the part of others to discard methods of construction long 
considered by them as good enough, and why their efforts to imitate our new ideas ? 

When you require a positive blast and want something efticient and economical, 
write to 


THE CONNERSVILLE BLOWER CoO., 


CONNERSVILLE, IND. 











in the U.S., Canada or Mexico, for $5.0 
or single co pi 8, 5 cts, each, postpaid. 























E.W.BLISS CoO., EAT wes 


1 ADAMS ST.  BRSORL YE. N. at 
CHUCKS 
. REAMERS 


DRILLS 
SCREWS 
BELTING 
WASTE 
| EMERY 
BUFFS 


List ‘‘u’? ON APPLICATION. 


THE FRASSE COMPANY, 


19 Warren Street, - New York City. 





a - Hammers, Dies, Shears: 
and Special Machinery. 





Punching and Drawing Presses 


Beene of THE STILES & PARKER PRESS CO. 
When in Chicago call at our Exhibit, Section 28, 
Machinery Hall Annex. 











35 HARTFORD ST., BOSTON, MASS. 
GEARS, ALL KINDS, SMALL OR LARGE 
300 LIST IRON, 600 LIST BRASS 
Catalogue FREE to any Business Firm. 


CRAY IRON 


CASTINGS 


Machinery Castings from small to 10 
tons each. Modern practice and facilities. 
Pickled or rattled. 
Send for Estimates. 
Write us. 


THE SPRINGFIELD MACHINE TOOL CO., 


SPRINCFIELD, OHIO. 


P.H.&F.M.ROOTS, 


Connersville, Indiana, 
MANUFACTURERS OF 


PORTABLE FORGES, TUYERE IRONS, ETC 








ROOTS’ NEW ACME HAND BLOWERS 
Slow speeded, Force-blast, Durable, 
Compact and Cheap. 

Roots’ Foundry Blowers, Gas Exhausters, etc. 
§. S, TOWNSEND, Gen, Agt.» 163 & 165 WASHINGTON ST., 

COOKE & 00,, Selling Agts. NEW YORK, 

In Writing, Please Mention This Paper. 


Capacity 20 tons daily. 
Guaranteed delivery. 
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Absolute Safety from Destructive Explosion—Highest Attainable Economy of 
Fuel - Rapid Generation of Dry or Superheated Steam Durability —Low Cost of Main 
tenance —Ease of Tr ansportation and Ge neral Efficiency are among the advantages 
possessed by the ** Wharton-Harrison ” form of boiler. 

Send for Descriptive Pamphlet—Drawings, Specifications, and Estimates promptly 
furnished for any amount of power from 4 H P. up. 

State requirements and consider our proposition. 


HARRISON SAFETY BOILER WORKS, 
PHILADELPHIA, PENNA. 


CHICAGO, ILL. 
187 La Salle Street. 


ATLANTA, GA. 
9 No. Pryor Street. 


NEW YORK, N. Y. 
41 Dey Street. 


THOS. H. DALLETT & CO., 


York Street & Sedgley Ave., Manufacturers of 

> Portabie Drills, Hand Drills, 

E vied 3 Boiler Shell Drills, Light 
Drill Presses. 


ELECTRIC MOTORS is 


8 jally adapted for driving 
Machine Tools, Cranes, Eleva 
tors, Pumps, Presses and other 
Machinery. 


ELECTRIC GENE 
RATORS, 


= For install it on of Domphe te 
rower Piant 


THE ONEIDA MFG. CHUCK 


ONEIDA, N. Y., U. S.A. 
MANUFACTURERS OF PATENTED 


LATHE AND DRILL CHUCKS. 

THE LITTLE HERCULES DRILL CHUCK, combines in 
its gripping mechanism three unequaled principles known in the field of 
mechanics, namely, the eccentric, lever and screw. In their combination ; 
and relative proportion in this tool we are enabled to offer a much superior 
tool, guaranteed to meet the claims we make forthem. Write for Catalogue. 


































The HOPPES Live-Steam Feed-Water Puriter, 


Guaranteed to Prevent Seale in Boilers. 
3 1) Using any kind of water. Hard Sheet Steel Troughs 
Easily Cleaned. 

HOPPES MANUFACTURING Co., 
Send for Catalogue D. SPRINGFIELD, OHIO. 


CRANES, TROLLEYS, PORTABLE HOISTS, OVERHEAD TRACK. 
WORLD’S FAIR, 


Machinery Hall, 
Section 26, Cole 














umn 0. 30. 
2343 & 2345 
Callowhill St., 


MARIS AND BEEKLEY, PHILADELPHIA, PA. 
HIGH SPEED POWER 


















“T TRAVELING CRANES. 


DRIVEN BY ROPE OR ELECTRIC 
MOTOR 


MANUFACTURED BY 
ALFRED BOX & CO., 
Front, Poplar and Canal Sts, 

PHILADELPHIA, Pa 


Shriver’s New York Traveling Cranes 


FOR HAND OR 
ELECTRIC POWER. 


Send for Circulars 
and References. 


NUTS) 


OUR CLAIMS: 

Made from best Stock, 

Practically true to Gauge. 

Perfect Hexagon for close-fit- 
ting Wrenches, 

Uniformity of Thread. 
PROMPT SHIPMENTS. 
LOW PRICE. 

Write for Prices,Etc.,to 


nat BROS. MACHINE C0,, Manufacturers, 


Wilmington, Delaware, U.S. A. 
For Sale by CHAS. CHURCHILL & CO., Ltd., 


21 Cross St , Finsbury, London England. 


The Sample 
Tells the Story. 








FINISHED 
HEXAGON 












333 x 56th St, 


NEW YORK. 


I. Shriver & Cp rE 


MANUFACTURERS OF 


TRAVELING CRANES of 1%, 2, 3,5 
capacity, to be operated by Hand, or wholly oriu part 
by Electricity. 


5 and 10 Tons 





ERRAGST OETLEE 


The National 
Feed-Water 
Heater 


A brass coil Heater 
delivering water to 
~ boiler at 210° 


Fahrenheit. 
A sample of Dixon’s pure, flake lubricating HP. sold. 
Graphite, with interesting and instructive $00,000 . 
Prices low. Satis- 


pamphlet, 


faction universal. 


The National 
Pipe Bending 
Co. 

82 River St. 


Sent free of charge. 
JOS. DIXON CRUCIBLE CO., 
JERSEY CITY, N. J. 










Ask your nearest Dealer, or send to the Manufacturers for 


THE LATEST AND THE BEST TWO JAW DRILL CHUCK. 


Strong, Accurate, Durable, Cheap. 
Made entirely of Steel, Body Solid, of but one 
riece of Metal. 

Ask for Style B.—Holds from the smallest to 4% inch. 
THE E. HORTON & SON CO., Windsor Locks, Conn., U.S.A. 


or, CHAS CHURCHILL & CO , Ltd , 21 Cross St., Finsbury, London, England. 
Fair, Section 29, Column K, Machinery Hall. 


NOTICE 


We have just added to our line of ery Face-Plate Jaws an 8 inch. We now carry 
in stock three sizes—8 inch, 10 inch an Pie inch. 


Send for new Catalogue of Chucks to 


THE CUSHMAN CHUCK CoO. 


HARTEORD. CONN, 


LATHE AND DRILL CHUCKS. 


Buyers should note quality first 
and then price. We have made im 
srovements which greatly increase 
the pay es and accuracy of our 
tools. Please investigate our claima 
We carry a | variet, 


in stock 
and design — and chucking 
tools for spec’ 


) Hers 
you read our ia Catalogt net 


N. B.—See Exhibit at World’s 











PEQ DRILL. 
THE D. E. WHITON MACHINE CO., 5 Oak St., New London, Conn., U.S.A 


OR SELIG, SONNENTHAL & Co., 85 QUEEN VICTORIA ST., LONDON, E. C., ENGLAND. 


1884 PaT 





SKINNER CHUCKS. 


Independent and Univer 
sal Chucks, Combination 
Lathe Chucks with patent 
reversible jows, Drill 
Chucks, Planer Chucks 
and Face Plate Jaws. 


SKINNER CHUCK C0., 


New Britain, Conn. 


Jordan Planer Chucks, 


SEND FOR CIRCULAR, 


. W. JORDAN, 
4 Wayne St., 
WORCESTER. MASS. 


CTANES 


CUPOLAS, LADLES, TRUCKS, 
Detroit Foundry Equipment Co., 


702 TEMPLE COURT, CHICAGO | pe 


VOLNEY W. MASON & CO., 


MANUFACTURERS OF 


New Patent Whip Hoist, 











SEND FOR CATALOGUE, 





Write The Pratt Chuck Co., Clay- 
ville, N. Y., U. S. A., for free illustrated 
catalogue of 


POSITIVE DRIVING DRILL CHUCKS, 


made in eleven sizes and two styles, showing 
the only perfect system ever devised for 
holding and driving drills. 
FOREIGN AGENCIES: 

Ph. Roux et Cie , 54 Boulevard du Temple, Paris, 
France; E. Sonne nthal, Jr., Nueu Promenade No.5, 
Berlin, Ge rmany; Selig, Sonnenthal & © ‘0., 85 Queen 
Victoria St., London, E. C., England. 















Nonpareil Ratchet Wrenches. 


Made of best forged Tool Steel; are 
easily and readily adjusted and con- 
trolled. Can be made reversible in- 
stantly without removing from their 
work by throwing over the lever in 
slot of the handle. 

The Set otf Combination Tools No. 1 
includes the wrench, two sockets, one 
for screw-driver, bit or reamer shank, 








Patent Friction ‘Pulleys, 
Friction Clutches for Connecting Shafting and Gearing. 
PROVIDENCE, R. 1., U.S. A. 





with wood handle and one socket 
for drill shank and feed nut. The 
jaws on this wrench open from yy 
to 1} inches. 


Send for Illustrated Circular and 
Price List of various sizes. 


The Keystone Manufacturing Co., 
312 TERRACE, BUFFALO, N.Y 


PATENTS SOLICITED 


AND ALL RELATING BUSINESS CONDUCTED 
CORRESPONDENCE INVITED, 


EDWIN GUTHRIE, 


CORCORAN B’LD’Gc, WASHINGTON, D. C. 


CHAPLIN TRY AND GENTRE SQUARE. 


UU UU UUM UU 


American Standard Gauge & Tool Works, 


WILMINGTON, DEL. 
Makers of Implements for 
m Standard Measurements. 





Flat Bar Gauge. 
JAS. A. TAYLOR & CO, 








Send for New Pamphlet. 











we E LECTRO-PLATING 
MACHINES. 


(COLBURN ELEETRIC MFG-@. 
FITCHBURG, MASS, 


























eX | 
Bors ESSER ¢, Co 


fn 
) & 


NEW YORK 
Branch: 265 State St., Chicago, 
Manufacturers of 


Drawing Materials, | 7 | 
Surveying Instru- | i : 
ments, &c. u 






CATALOGUE 
FREE. 


STANDARD TOOL CO., Athol, Mass., U. S. A. 
Manufacturers of MACHINISTS’ FINE TOOLS. 


HYDRAULIC MACHINERY 


PRESSES, PUMPS, PUNCHES, 
JACKS, VALVES, FITTINCS, 
PACKINCS, 
ACCUMULATORS. 


The W. & S. Hydraulic Machinery Works, 


WATSON & STILLMAN, PROPRIETORS, 


Paragon Drawing Instreme nts, Extra and Best Quality ; German 
Drawing Instruments, Paragon Duplex, Universal, Anvil Drawing 
Helios, Blue Process Papers Scales, Triangles, T-Squares &c., &c, 
Catalogue on application. At Columbian Exposition : Liberal Arte 
Building, Section E. M. 103. 























New Haven, Ct. 








204, 206, 208 & 210 E, 43d Street, New York. 


Beam Punc ." 


Hyaraniio Riveter, 
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Y)/ yy Wily, yi ili i 
A. FALKENAU, 

1 ith Street & Ridge Ave., Philadelphia, Pa. 
MANUFACTURER OF 
SUPERIOR 14INCH LATHES, TOOL 
GRINDING MACHINERY, TRAVEL- 
ING CRANES, ETC. 

Special Machinery designed and construoted. 










»C.H.BAUSH & SONS, 


HOLYOKE, MASS. 


Manufacturers of 


3 POST, 


p SUSPENDED 


AND 


ic Radial Drills 


From the 
smallest to 
the largest. 


SOFT TASTINGS, 


Made from best grades of Pig ie for 
Light Machinery, Electric Work, etc. 


THE BURR & HOUSTON 60., 


33 TO 39 FRANKLIN ST., BROOKLYN, N. Y. 















Bibb IRL 
CRANES 


TUULS. 


PAWLING & HARNISCHFEGER, 
BUILDERS, ; 
MILWAUKEE, 


INGERSOLL MILLING MACHINE 6O., 


Rockford, Ill. 
SLAB MILLING MACHINES 


up To 36’ SQUARE, WEIGHING 22,000 LBs. 
Milling 
Cutters 


Of any 
Shape. 


Wis. 








PaTENTED DEc. 24, 1889. 





HAVE YOU 


SEEN OURLATEST CIR- 
CULAR AND NEW 


TOOL BLOCKS? 


THEY ARE WORTH SEEINC! 


HURLBUT ROGERS MACHINE CO,, 
SOUTH SUDBURY, MASS. 











et 


PostNX 


me 


THE GARVIN MACHINE CO., 


OUR NEW No. 3: 


MILLING MACHINE 


now READY For 


IMMEDIATE DELIVERY. 


WRITE FOR 


SPECIAL CIRCULAR AND PRICE. 
25 
OTHER SIZES AND STYLES MADE. 


== MACHINE TOOLS 


OF ALL KINDS IN STOCK. 


LAIGHT AND CANAL STS,, 
NEW YORK. 





AMERICAN GAS FURNACE CO., 


OIL GAS PLANTS 


AND 


CAS BLAST FURNACES. 


Send for Catalogue, Estimates made for any mechanical operation requir 
+i ing high, even and controllable temperature. 


No. 80 Nassau STREET, NEw York. 


NO KEYS. NO KEY-SEATING. nO SLIPPING. STUART’S PATENT 
Compression Wedge Coupling. 


SENT ON TRIAL. 


Can be attached or removed in a few seconds without 
injury to shaft or coupling. 


SIMPLEST and BEST in MARKET, 
Also the Cheapest. 
Send for discount and illustrated Price List of 20 sizes. 


R. J, STUART'S FOUNDRY AND MACHINE WORKS, 
NEW HAMBURGH, N. Y. 


















FOR 
Substantial, Well Made, 
Low Price, Patented, 


20 Inch Drills, 


With latest improvements. 1 1s 
= or Wheel Feed, ad- 


"Sibley & Ware, 


=. SOUTH BEND, INDIANA. 


Something New in Mechanics | 
CEOMETRIC 
Boring and Turning Tool. 


An attachment to a drill press for boring and 
turning any geometrical figure, such as round, 
square, hexagon, octagon, triangle, diamond, star, 
oval, balf-round, etc., in metals, wood or stone, 

For particulars and prices address. 


A. T. SHOEMAKER, 
115 Broadway, New York City. 


MACHINERY CASTINGS 


Fine soft machinery castings to order from pat- 
terns or drawings. Contracts taken for castings 
and machinery. Let us make you a price. 


L.E. HOYT & CO., 
WALTON, DEL. CO., N. Y. 


SOFT GRAY IRON CASTINGS 


From 1% oz.to 1000 ibs. Small Castings a 
Specialty. Light machinery wanted to build. 


ONTARIO IRON WORKS, 


CANANDAICUA, N. Y. 





The use of Hack Saws for cutting metals has in- 
creased a thousand fold, atleast in the last ten 
years, or since the Star bl ides were first introduced. 
Before that time England furnished most that were 
used. Now the world’s supply is made in this coun- 
try. We handle nearly all that are made and know 
that the demand doubles every 28 months. 

About two years ago we begin making a Power 
Frame for these Star blades, which has proved to 
be a very great success. The speed and pressure is 
so regulated that one blade will cut all day long, or 
say, ten times as much as when used in a hand 
frame. It will cut all metals up to 4} inches, round 
or square, requiring no attention after the work is 
putin the vise. Wecan give the names of several 
chousand Iron Workers who are using these Power 
Saws, and we think they will all say that the ma- 
caoines are worth to them a great deal more than 
they cost. It is only a question of a very short time 
when alliron working shops will have from one to 
a dozen of these saws inuse. Price, $25. 

We are the only Headquarters for Star Hack, 
Butcher and Bracket Saws. 


MILLERS FALLS Co., 


93 READE ST., NEW YORK. 



































o ACCURACY, ~ 


XS 
* WEIGHT 


— NEW YORK 


AND FINISH OF OURS 


TooLS WILE STAND ANY SEARCH LIGHT. 
The Lodge @ Davis Machine Tool @. ~~ 








O.US.A. 
— ST.LOUIS. — 


WORKS CINCINNATI, 
— CHICAGO — BOSTON 
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MORSE TWIST DRILL AND MACHINE COMPANY, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 


New Bedford, 
MASS, 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 












FE REED & CO., 


‘Worcester, Mass., | 


ENGINE LATHES 


HAND LATHES, FOOT LATHES AND 
MILLING MACHINES. 
Manning, Maxwell & Moore, 
Selling Agents, 1!! Liberty St., New York. 
515 Phenix Building, Chicago. 





2 BY 24 FLAT TURRET 
LATHE. 





Send for 

CATALOGUE HV 
for '92. 

JONES r LAMSON MACHINE CO., 


Springfield, Vt., U. 8. A. 





Back Volumes of the 
AMERICAN MACHINIST 
for 1880, ’82, °83, 84, ’85, °87, °88, °89, °90, 91 and ’92. 

A FEW MAY STILL BE HAD. 

Address AMERICAN MAcHINIST, 203 Broadway, N. Y. 








fe. Cincinnati ag Machine. sie 


spect e 


UNIVERSAL CUTTER, 5 
& REAMER CRINDERS. : 


— @incinnati~ 





om 





SEND FOR CIRCULAR. 


D, SAUNDERS SOM}, 


Manufacturers of 


Pine Gutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting, also 


“1 Steam and Gas Fitters’ Hand Tools. 


21 Atherton St., Yonkers, N. Y. 





WORCESTER, MASS. 
Manufacturers of 


Shaping Machines, 
Drilling Machines, 
Bolt Cutting Machines. 


CHAS, CHURCHILL & 00., it'd, 
21 Cross St., Finsbury, London, 


THE MERRELL MFG. CO. 


Cor. Curtis and Charles St., 
TOLEDO, OHIO, 
Manufacture 
The Best 
and Most 
Complete 
line of 
Hand 
And Power 


PIPE 
THREADING 
MACHINERY 
IN USE. 














*@7 Send for Catalogue. 





BOYNTON & PLUMMER, 









Verticat Dritt Presses, 12 to 52 
inch swing. Radial Drills, 4 to 10 ft. 
swing. Boiler Makers’ Drills, Bridge 
and Ship Builders’ Drills, Gang Drills, 
and other Drilling Machinery. Engine 
Lathes, 12 to 24in. swing. Send for 
Catalogue. 


PRENTICE BROS., 


WORCESTER, MASS, 


Lathes, 
Planers, 
Drills, 
Slotters, 


ia = Etc. 
NEW HAVEN MANUFAC’G CO., 


New Haven, Conn. 

















MAKE YOUR- 
SELF A 


charge of, or to superintend the manufacture of Machinery, 


MECHANICAL ENGINEER OR DRAUGHTSMAN; 


by devoting your idle hours to Home Study, by the method of 


or qual- 
ify to 
take 


THE CORRESPONDENCE SCHOOL OF MECHANICS, SCRANTON, PA. 


The course embraces instruction in Arithmetic, Algebra, Geometry, Trigonometry, Elementary Mechanics. H 
Steam and Steam Engines, Strength of Materials, Applied Mechanics, Boilers. Machine Design, Electricity, Ete. 
Moderate Charges. 


To 


Diplomas Awarded, Send for Free Circular Giving full Particulars. 


hee? age soes ee Pne seamed Heat, Mechanical Drawing, 
yegin, Students need only know how to read and write. 








AS) 
Deposited in the U. S. $887,000.00. 


Policies issued giving full protection to Em- 
ployers against loss by Claims from Employes on 
account of Accidents. Rates Proportioned to Risks 
of Occupation. One Premium the only Payment 
during year. No Contingent or other Liability on 
part of Employer. 


CHIEF OFFICE IN THE UNITED STATES: 
71 KILBY ST., BOSTON, MASS. 
ENDICOTT & MACOMBER, 


Managers and Attorneys. 


TON: Samuel Appleton, 28 Central’ treet 

\ Y« RK: Edmund Dwight, Jr., General ‘Age nt, 51 Cedar 

Stre et 

MIDDLE my - AKTMENT: Tattnall Paulding, Resident Adviser; 
W 3 LAUGHTON, Manager; John M, Asli, Jr., Gene ral 
Agent sista 420 Walnut Street, Philade Iphia 
4GO: GeowA. G'lbert, sands 228 La Salie Street. 

Louis: F. D. Hirschberg Bro . 120 N. Third Street 


AGENTS IN ALL THE Pellets CITIEs. 


phhbbhbbbbobobbob ae 


hbbbbbbhhiote 
ee OOOO GOOOO OD 


SO ERSLEPO CHE SE 


New Speed 
Indicator 









No, 106. Ae 
Working parts enclosed £ 3 
like a watch, and as/** 


well made. Graduations | { 
show every revolution, 
reading either right or \- 
left. Nickel plated. 

Many improved fea- 
tures make this the best 
Indicator on the market at anywhere 
near the price. 

PRICE: PLAIN, $1.50. 
* WITH SPLIT CAP, $1.75. 
Catalogue of Fine Tools free. 


L. > STARRETT, 


ATHOL, Mass., U.S. A. 
London Age nts: Chas. Churchill & Co., Ltd., 
21 Cross St., Finsbury, E. 


PO. setiont ted Sb Poeeeeren. 
VwyvvvvvVvVvVvVvTVYyVvVYVYVvVvVvVvVvVvVvVvV YT 











habbhinte 
ph bihbbhbhbphbhbbhbbhbthtibtbaacbcbhbooe 

aectegtatiaaaaacmmnipeenite tayo: papain tie tates 
eR RE Ee 
VVUVVVVVTVVVTVVVvVVVVVVVvVVvVvVVVVY 














[ -BARKER’S IMPROVED 
CenreR GRINDING MACHINE: 


NO GAUGES. NO BELT. 


Every Machine Guaranteed. 
MANUFACTURED BY 


WM. BARKER & CO., Cincinnati, Ohio. 
SEND FOR CIRCULAR 













CURTIS, 





4) ‘yaodosplig “}S Uepavy 99 








SET OF NINE TAKES |' TO 7’ 


NICHOLSON'S EXPANDING MANDRELS, 





sagan 


wii Fs eg Fxeunenee F 





Ww. H. NICHOLSON &CO., 


MANUFACTURERS OF 


MECHANICAL SPECIALTIES, 


WILKES BARRE, PA. 





BORING AND 


TURNING 
MILLS, 


PALS, & 6 ft Swing 
H. Bickford, 


LAKEPORT, N. H 
















/P. BLAISDELL & CO., 


Manufacturers of 


:Machinists’ Tools, 


WORCESTER, MASS. > 









3 The Almond Coupling 
as N A NEW quarter turn 


motion to replace 
quarter turn belts and 
bevel gears. 
T. R. ALMOND, MFR., 
83 and 85 Washington Street, 
BROOKLYN, N. Y. 


NOISELESS 








SMALL CRANKS 
AND 
ENCINE PARTS 
MADE. 


W. D. FORBES & CO., 
HOBOKEN, 


N. 


1300 HUDSON STREET 


J. 


MILLING CUTTERS, 
FINE TOOLS, 

SPECIAL MACHINES, 
HARDENED ARBORS. 










Sy HAMILTON 
eT 


N. E. Cor. Water & Market Sts, 


16’, 22”, 26’, 32’” and 36” 
Back Geared and Power Feed 


-ORIL PRESSES 


° SPECIALTY. 


THE ERIE KEY-SEATING MACHINE. 


MANUFACTURED BY 


THE BURTON MACHINE Co., 
“ei, Poach hoy 






The cut represents 
our Stationary and 






Portable Key - Seat- 

a me ing Machine, which 

fully meets all the 

g requirements of a 

machine shop, They are furnished 

= with one, two or three Arbors as 

oO desired, to out any width of key-seat 

— up to % 1-2 inches wide, 

.—} 115-16 inches Arbor works 

a = in all bores eas 1 15-16 

83 "7 inches to 3 inches diameter, 

wa ang a cuts seats 12 inches 

ong. 

2 7-16 inches Arbor works in all bores from 2 7-16 inches to 
6 inches diameter, and cuts seats 16 inches long. 

4 7-16 inches Arbor works in all bores from 4 7-16 inches to 
14 inches diameter, and cuts seats 26 inches long. 

With an attachment for the purpe se seats can be cut in holes 


as small as 1 inch diameter, by one pas sage of the cutter. 
If the work is heavy and too large to be placed on machine it 
oan be detached from stand and used as portable machine. 





















NEARLY 1,000 
DIFFERENT 
MACHINES. 

| 





LARGEST LINE IN THE 
WORLD OF THE 
LATEST RESULTS 
OF AMERICAN 
INGENUITY. 


MAKERS 
} oF 

| WOOD-WORKING 
|} MACHINERY 

| FOR ANY PURPOSE 











FOOT rOwen LATHES 


For Electrical 
and Experimen- 
tal work. For 
Gunsmiths and 
Tool Makers. For general Ma- 
chine Shop Work. 


High grade tools ; elegant in design, superior in con- 
struction. The best foot power lathes made, and quality 
considered the cheapest. Send for catalogue and prices. 


W. F. & JNO. BARNES CoO., 
1995 Ruby St., ROCKFORD, IIL. 


ENGLISH AGENTS, 


CHAS. CHURCHILL & CO., Lro. 
21 Cross ST.. FinsauRY. LONDON, E. C., ENG. 
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WM. SELLERS & C0,, incorporated, 


PHILADELPHIA, PA, 


MANUFACTURERS OF 


MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 


Operated by Electricity, Shafts or Inde- 
pendent Engines. 


Turn Tables, Testing Machines, Shafting, 
Pulleys, Hangers, Couplings, Ete, - 
| INJECTORS FOR ALL CLASSES OF BOILERS. —=— 




















The LONG & ALLSTATTER CO. 


HAMILTON, OHIO. 


Multiple Punches and Gate Shears 


FOR ALL KIN 


BOILER, TANK AND STRUCTURAL IRON WORK, 
ROLLING MILLS, LOCOMOTIVE SHOPS, CAR AND 
WAGON WORKS, PLOW SHOPS, &c., &c. 





MULTIPLE PUNCH. 


World’s Fair Exhibit, Chicago, Ill., Machinery Hall Annex, 
Section 28, Column L, 48 and 49 





ACHI be rE re 
For twin and Pointing Wire. 


|| ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 


For Machines or Information address the 
Manufacturer, 


S. W. GOODYEAR, bis Conn. 
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MACHINISTS’ SCALES, 


PATENT END GRADUATION. ae 


We Invite Compariscn for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEIGHTON, SYRACUSE, N. Y 


©, BEVEL GEARS, 


Cut Theoretically Correct. 
For particulars and estimates apply to 


HUGO BILGRAM, 


MACHINIST, 
Successor to 
BREHMER BROS., 
440 N, 12th St., Philadelphia, Pa, 




















The DETRICK & HARVEY 
MACHINE 6O., 


Baltimore,Md. ™ 


WHEN YOU VISIT THE WORLD’S 
FAIR EXAMINE THE MERITS OF 





25 4, The OpenSide| = 
=" Iron Planers,|2 











4 SLIDING CALIPERS in all styles and graduation, 


























The ILLES * JONES CO., 











WILMINGTON, 
DELAWARE, 
MANUFACTURERS OF 


MACHINE TOOLS, 


FOR 
BOILER MAKERS, BRIDGE BUILDERS 
SHIP BUILDERS, RAILROAD SHOPs, 
LOCOMOTIVE AND CAR BUILD- 
ERS, ETC., ETC. 


HORIZONTAL FL eo PUNCHES 
ALL S'!ZES 


SEE OUR EXHIBIT AT 
WORLD’S FAIR, 











a4 IN. X 10 X 12 IN. DUPLEX OUTSIDE PACKED P.UNG-R PUMP. 


WORKS, 


JEANESVILLE, LUZERNE CO., PA., 


BUILDERS OF 


SPECIAL PUMPS OF ALL KINDS. 


DUPLEX OR SINGLE, 
SIMPLE OR COMPOUND. 
MINE Pumps, SINKING PUMPS, PRESSURE 


PUMPS, VACUUM PUMPS, ARTESIAN WELL 
PumPs, POWER Pumps, Etc., Etc. 





LOWVILLE 








PU 


For Boiler 
Feeding, 
+ Elevator 
a Work, 
Pulp Mills, 


MANUFACTURERS OF 









LOWVILLE 
N. Y. 


IRON WORKS CO., 





PS 


and 
other 
purposes, 
ms i Sendfor «i: ) 
— a Circular. ** 

















= SS NIE. 3075 


wages SPENBERTAYANJEC TORO. MER 





RS DETROIENICH TS —— — 





THE VERNON es REGISTER. 


» Positive Motion, Steel 
Gearing, Brass Wheels. 
Absolutely Accurate 

at High Speed. 

For Counting Strokes 
of Engines, Pumps, 
Speed of Shafting and 
Automatic Machines, 
Registering Fares in 
Turnstiles, etc., etc. 


THE ‘DAVIDS MACHINE WORKS, 


MANUFACTURERS AND SOLE AGENTS. 

















~ ENGINE CASTINGS - 


lg to 2 H.P. Upright, Horizontal and Marine. Illus 
trated Booklet free on receipt of stamp, Gas Engin« 
and Dynamo Castings. Small Boilers. Experimenta! 
work for inventors. 

A. LL. WEED & CO., 


106 LIBERTY STREET, NEW YORK. 


ROBERT POOLE & SON C0. 




















20 per inch, cut on a 


Time, 1 hour and 


to 80 per inch. 


Section 28, Crane Columns Kk, 


These Lathes will be found in our space 





Ny ‘q A al 


14-inch by 6 ft. 


30 minutes. 


3 plain and mith CLAMP AND SCREW CHAS. A. STRELINGER & CO., OFFICES: 129 WORTH ST., NEW YORK. ENCINFERS é MACHINISTS. 
= . JSTMENT, Small Micrometers, . . 
: . cg raseisco, | ToQ]s, Supplies and Machinery, | 
E | In use at some of the leading Schools, tees ities, DETROIT, MICH. TRAN SM S SI On MACH | N ERY 
& etc., who are well pleased with them owing to their sa 
BWA sere tela iw pricy, Ask ote dene "MONEY SAVED. MACHINE MOULDED GEARING 
= Seeeeneertonetremniaee SPECIAL. FACILITIES FOR THE 
WORCESTER, . paca 
SHEARS ppm PUNCHES. J. wate at ee “R i. BALTI MORE. M D. 
A New Feature 


in Screw I a Lathes. 
CUTTER ATCA 


The above Cut shows a piece of dak with 12 DIFFERENT feecade. from 6 to 


NORTON LA’THE 


WITHOUT CHANGING A GEAR OR STOPPING the Lathe. 

25 OTHER TREEAS can also be cut from 2 1-2 

The Lathe has 37 FEEDS from 7 1- 
All REVERSING in the APRON. No ton ae or Banging of Counter Shaft. 
We are doing 25 PER CENT MORE WORK on these Lathes than on other 

Lathes of corresponding size. 
A most substantial tool, thoroughly tested for 8 months in our own works. 
We have the 18-inch size ready to deliver. 


to 400 per inch, 


Will have 16-inch in 3 to 4 weeks. 


at the World’s Columbian E xposition at Chicago, in Machinery Hall Annex, 


L.. 38, and we shall be pleased to have any one interested, step in, and test them in every way. 


THE HENDEY MACHINE COMPANY, Torrington, Conn. 


CHAS. CHURCHILL & CO., Ltd., Agents, 21 Cross Street, <A London, England. 
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BUCKEYE ENGINE GCO.’S EXHIBIT AT THE 
WORLD’S FAIR. 


20 and 32% and two 36 x 48 Triple Expansion, 1,250 H. P. 
14x 24 and 28 x 24 Cross Compound, 325 H. P. 

11 and 21 by 16 iy Compound, 185 H. P. 

16145 x 30, oO H. 

13x 21, 130 H. a 

13x 16, 130 H. P. 


A cordial invitation is extended to all persons interested in engineering to make 
our exhibit their headquarters while visiting the Fair. 


ALBANY STEAM TRAP CoO., ALBANY, N.Y. 





STEAM TRAPS, era 


et AND GOVERNOR COMBINED 


FOR PUMPING 


HOT CONDENSED WATER, 


<j Renewable Seat and Disc 


VALVES. 


THE TWISS IMPROVED ee coir ENGINE, 
i anutfacture 
NELSON W. TWISs, 28 Whitney 
Ave., NEW HAVEN, CONN, 

tar New Cylinders put onto 

old engines, effecting asaving 

of 25 to 40 per cent. in fuel. 

Also vertical and marineen 


BOILER 
FEED PUMPS 


AND 


PUMP GOVERNORS. 








“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & 00,, 


63a & Walnut Streets, 
Philadelphia. 






245 Lake Street, 
Chicago. 
New York Agency, 18 Vesey St. 


35,000 SOLD. 


MANY NEW IMPROVEMENTS 
FOR USE WITH 


COAL GAS, 
NATURAL GAS, 
PRODUCER GAS, 

on OR GASOLINE. 








The Moore & White Co, 


15th St. & Lehigh Ave., 


COMBINED PHILADELPHIA, PA. 





MFRS. OF 
“OTTO GAS ENGINES AND PUMPS. The ‘ Moore & White” 
Consume 25 to 75 Per Cent. Less Gas than ANY rate 
other Gas Engine doing the same work. Friction Clutches 
AND 








Cut-off Couplings. 


Tyrnviceance  STEAMENGINES 
19 12 to 100 Horse cae 


ery Eugiue Adapted to Heavy, 
te sted unde AN MW Continuous Work. 
full 1c “ i iN SUITABLE 


=i Tubular & Firebox 
y BOILERS 


= =on oy fox mee 









mm MARE YOUR TOOLS WITH A STEEL STAMP. 








“CONOVER 
CONDENSERS. ¢ 


BELT AND STEAM DRIVEN. 


Compound Condensing Corliss Engine 
on Independent Condenser. 


HANDSOME CATALOCUE FREE. 
é‘ THE CONOVER MFG. CO., 
= 39 & 41 CORTLANDT STREET, N. Y. 


ALM Ta] a 


HANGING AND STANDING, 


MADE IN ALL SIZES. 














Thousands in use transmitting from 
1to50H.P. For information address, 


N= EVANS FRIGTION CONE C0.| « 
No. 85 WATER STREET, 


BOSTON, MASS. 





AiR COMPRESSORS WITH 
Compounp Air CYLINDERS, 
aNnD Compound STEAM Cyt 
INDERS WITH MeverorCor 
Liss VaLves 


RAND DRILL CO., 


is < 23 Park Place, 
a ~ NEW YORK, s 
BRANCH OFFICES : Monadnock 
B vil ding. Chicago Ishpeming 
Mich.; 1316 18th St., De *nver; Sher 


AIR 
COMPRESSORS. 


bro oke P.Q., Canada ; Apartado 
830, “Mexico City. 


MOFFET PORTABLE DRILL. 


UNSURPASSED Weighs 42 Ibs. and 


drills from 3% to 
ASA 


1% inches diam- 
REAMER, 












5.-DRY STEAM, 


Simpson's Centrifugal 
Steam Separator. 









eter. 


For Supplying Cle “an and Dry Steam pla Runs with Steam 
to Engines, Dry es, ete, 

Pinos Separator as clo to engine i i 
as possible, the steam takir ig a spires | Will work in 
course m twee en the threads caus iti 
the water to be 2 Pv own by c¢ aoiitaaal any position. 
force a He the outer walls, while the 
dry steam goes through the small hole 
to center of pipe. Stea ‘an enter at 
A or B, as convenie may requi 
also used ip conveyir team long di 
tan¢ for Stea aH nmers, Dry He 
oo. r Gas G rators, and for all pur. 


(EYSTONE ENGINE & MACHINE WORKS. 


) G. TIMOLAT, 


89 & 91S. Fifth Ave., 




















MANUFACTURERS 


OF IMPROVED 





CORLUSS STEAM ENGINES f 
C Contracts = FULL VARETY, 
_ [omecere Pants 


FRICK COMPANY, 


ECLIPSE CORLISS ENGINES, 


40 TO 2,000 H. P., ALL STYLES. 
Send for Illustrated Catalocue. 


ALSO BUILDERS OF 
Electric High Speed Engines and 
Ice-Making and Refrigerating Machinery, 
ILIGItI Spr: rp 


£25 ENGINES 


Ox F WESTON ENGINE CO., 


PAINTED POST, N. Y. 














WAYNESBORO, 
PA. 







(Tandem Compound.) 


WESTON «. 


HIGH PRESSURE BOILERS ee 





AUTOMATIC 


AND td REPRESENTATIVES 
SULTAN SCHOLE & CO... 136 Line rty St ee 
PLETE POWER PLANTS © Bint No Ae 
KH. M.SCIPLE & CO., sd & Arch Sts. Phila, Pa. 





£7 [He CASE InTOMII HIGH SPEED ENGINE 


SIMPLICITY, COMPACTNESS. 
Automatic Lubrication, Perfect Regulation, 


The Latest Development in High Speed Engine Building. 
BUILT IN SIZES FROM 21¢ to 25 H. P. 


F Manufactured by THE J.T. CASE ENGINE CO., 


New Britain, Conn., WM. S. HINE, Gen’! Sales Mer. 


PIERCE & MILLER ENGINEERING CO., Selling : sn for New 
York and Export, 42 Cort'andt Street, N. 


PILADELPH CORLISS ENGINES, 


Simple, Compound and Tripie-Expansion, 
ALL SIZES. 


Philadelphia Engineering Works, Ltd. 


Mifflin St., East of Front, PHILADELPHIA, PA. 

















OSweco, tie J An dt St yoee ee wrk bay 


Boston, M 


iver ree 
* Y. 18 pee Birect: Pht 


AMES IRON WORKS, 


Boltw:Nut Machinery. 


Complete Outfits for Bolt and Car Shops. 
a =F Bolt Cutters, Bolt Pointers, 
Upsetters and Benders, 
Bolt Headers, 
Nut Machines, 
~, Washer Machines, Car Link and Pin Machinery, 


‘The National Machinery Co., Tiffin, 0. 








Nut Tappers, 














PUNCHING = SHEARING MACHINERY 
5%» BOILER MAKERS. ROLLS. 


Ne ew Doty MaNuFACURING ©: 


\iZ 


Se __Wifedsin. | 


os 











» AANeSUE 


ENGINEERING CO. 
NICETOWN. 
PHILA. 
49 DEY ST. 
NEW YORK. 


Manilla Rope Power Transmission Machinery, Ewart Detachable Link Belting, 











Elevators, Conveyors 











Fifth and Brttonwond Streets, Philadelphia, NEW YORK. 





Dodge Chain, Howe Chain, etc, 


(Chicago-Link-Belt Machinery Co.) 
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TO OUR PATRONS. 


ProvipEncE, R. I., Aug. 23, 1893. 
Our Foundry started, after the usual vacation, on Aug. 
14th, and all departments of the Machine Shops will resume 


Visitors are welcome at our works. 


BROWN & SHARPE MFG. CO., 
DARLING, BROWN & SHARPE. 


work on Aug. 28th. 


World’s Columbian Exposition, Machinery Hall Annex, Section 13, 
Crane Column J, 46 and 47. 


EnGLAND—BUCK & HICKMAN, 280 Whitechapel Road, London, E. 
GeRMANY-G. DIECHMANN, Ansbacherstr, 5 Berlin, W. 62 
FrancE— FENWICK FRERES & CO., 21 Rue Martel, Paris. 

“ F. G. KREUTZBERGER, 140 Rue de Neuilly Puteaux (Seine). 
Cuicaco, ILt.— FRED. A. RICH, 23 South Canal Street. 












| ze NILES TOOL WORKS ©. 318°" 
| MACHINE 2 | 
TOOLS, aa 
—, Solicited. ~ a 





| 60-INCH PLANING MACHINE. i 
| BRANCHES: NEW YORK, CHICAGO, BOSTON, PHILADELPHIA, PITTSBURGH. 


SEE OUR EXHIBIT, WORLD'S FATR. ——_— 


JENKINS STANDARD PAGAN 


for Steam or Joint Packing, has no superior. 
It is manufactured in all thicknesses. It is 
not loaded to increase weight. Does not rot 
or burn out, Every sheet is stamped with 
Trade Mark, like cut. 


JENKINS BROS., 


NEW YORK, PHILADELPHIA, BOSTON and CHICAGO. 


BEMENT, MILES & COQO., 


PHILADELPHIA, PA. 


BUILDERS OF 


METAL-WORKING MACHINE TOOLS, 


FOR 


RAILROAD SHOPS, LOCOMOTIVE AND CAR BUILDERS, 
MACHINE SHOPS, ROLLING MILLS, STEAM FORGES, 
SHIP-YARDS, BOILER SHOPS, BRIDGE 
WORKS, ETC., ETC. 


NEW YORK OFFICE, Equitaste BUILDING. 
GEORGE PLACE, Agent. 


SPUR- AND SPIRAL-GEARED 


(‘“*SELLERS’ MOTION’’) 


ANE 


MADE BY 


The G. A. GRAY CoO., 


477-483 Sycamore St., CINCINNATI, 





JENKINS STANDARD PC 
















| 20 SIZES. | 
| From 22/7x22"’| 
|to 96x72” any 
jlength. 








WRITE FOR PRICES AND PHOTOS 


COULD & EBERHARDT, 


N. J. R. R. Ave., Green & Bruen Sts., cw ame Mm. J. 


SHAPER 


Gives 50 to 100 per cent. MORE 
strokes per minute THAN ANY OTHER 
MAKE OF SHAPER NOW BUILT. 


9 to 15 RicHarps Sr., 
Brookiyn, N. Y., March 17, 1892. 
GouLp & EBERHARDT, Newark, N.J. : 
Gentlemen :—We are obliged for your order, No. = 4 T* 
5130, which is forwarded to-day as per bill herein. > + ee — 
We always thought that the three Shapers we - _—— 
have of your former style were good machines, but x 
are glad to say that the two recently purchased of S DOUBLE TRIPLE QUICK 5' STRORE ~~ 
the newer pattern are much superior to them. We IS (TRADE MA\ aN 
like them better, for our work, than any other sim- a = Be 
ilar tool of which we know. 
J.H. WILLIAMS & CO 





Yours truly, Cut represents 16 i... 20 in., 24in. stroke. 


“DOUBLE TRIPLE Quick” STROKE. 


(TRADE MARK.) 


Tools can be seen in operation in Manning, Maxwell & Moore's Machine shop, Annex Machinery Hall, World's Columbian Exposition, Chicago, Ill, 


THE PRATT & WHITNEY CO. 


HARTFORD, CONN., U. S. 
Invite correspondence from all who have use for Forging and Suites + Nisley. with 
Dies, Fixtures, Milling Cutters and Gauges, for the manufacture, on the American System 
of Interchangeability of Parts, of Fire Arms, Sewing Machines, Bicycles, Typewriters, 
Electrical Apparatus, etc., or for Machines and small tools for finishing brass in the forms 
of Gas Fixture Joints and Keys, Locomotive Fittings and Plumbers’ Goods. 


Exhibit at the World’s Columbian Exposition, Machinery Hall, Crane Column J, 44-45 Middle Annex. 


DOUBLE END WRENCHES 


For Standard Hexagon Nuts 
Finished or Unfinished. 








‘DROP FORGED from ‘BEST ‘BAR STEEL 
in Lengths from 6 to 24 inches. 
Taking Nuts for % up to and including Kuts for 134 inch bolts. 


THE BILLINGS & SPENCER CoO. 


HARTFORD. CONN. 
MACHINERY HALL, Section No. 29, Column No. K-51 


World’s Columbian Exposition, Chicago, 1893. tiscraiciry’ surioins, Socion No. 4, Space Yo. 24 











WARNER & SWASEY, | 


CLEVELAND, OHIO. 


MANUFACTURERS OF 


2% scREW MACHINES 


==FIVE oe 








IRON AND BRASS WORKING MACHINERY. 
SEND FOR ILLUSTRATED CATALOGUE. 
































MANNING, MAXWELL & MOORE, 


111-113 LIBERTY ST., NEW YORK, 


Manufacturers and Dealers in all kinds of 


FIFIELD. 








Z | RAILWAY and 
> | MACHINISTS? ' 
7 Z We carry the largest line of Tools and Supplies in the City. 
a 
; : 5 
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= The Celebrated 
S F. E. REED 


16-inch Swing 
Engine Lathe. © 


Ss 
** Tools can be seen in operation in 
Manning, Maxwell & Moore’s Machine 
Shop, Annex Machinery Hall, World’s 
Columbian Exposition, Chicago, Il.” 


Cuts, Photographs and Prices furnished 


siete Mass, U.S. A. 


GEO. W. 








PRICES REDUCED 


CD is, WW L, DRILLS. 


LARGE STOCK, 
QUICK DELIVERY. 


Write for Catalogue and Prices. 


W. P. DAVIS, 


Rochester, N. Y. 


WYMAN & GORDON.) 5 0 arien 


WORCESTER, MASS. 








, PRESIDENT. 
WM. B. FRANKLIN, Vice-Presipent. 


DROP FORGINGS F. B. ALLEN, Sreconp VIcE-PRESIDENT 
e| J. B. Prerce, SECRETARY & TREASURER. 











-THE ACME MACHINERY CO. 
CLEVELAND, OHIO, 
Manufacturers of 


ACME BOLT & RIVET HEADERS, 
Acme Single & Double Automatic BOLT CUTTERS. 
Cutting from 1-8 in. to 6 in. diameter. 7! 
. Also SEPARATE HEADS and DIES. a 
FIRST PREMIUM CINCINNAT = ChENAL 


Ss EE 


OUR ADVERTISEMENT, 


PAGE 
THE HENDEY MACHINE COMPANY, 


TORRINCTON, CONN. 











T. DEC. 5, 188%. 
AT. DEC. 4, 188% 
AT. AUG, 25, 1886 












Manufacturer 
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